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An Advantageous 
Deviation from the 
Ehrlich Method 


RSENICALS 


(SEARLE) 
Under the Ehrlich method the arsphen- 


amine base is dissolved in methyl alcohol 
with the aid of hydrochloric acid, to form 
the dihydrochloride (arsphenamine). This 
is precipitated by the addition of ether, 
and is washed with more ether for further 
purification. Ehrlich himself has shown 
that in spite of careful treatment some 
methyl alcohol remains. * * * Under 
the Searle method the base is suspended 
in water and treated with hydrochloric 
acid, producing the dihydrochloride with- 
out the use of methyl alcohol or ether. 
The soluble Arsphenamine (Searle) is 
then precipitated by the addition of an 
excess of cold HCl. 


{ This method of manufac- 
ture, the Aqueous Hydro- 
chloric Acid Process of Kober, 
assures purity and uniformity, 
avoids methylation, and ob- 
viates such reactions as might 
be attributable to the influence 
of methyl alcohol, methyl de- 
rivatives, and ether. 


CHICAGO 


BISMUTH 
SODIUM TARTRATE 
(Searle) 


May 1932 


is rapidly and completely absorbed, low in 
toxicity, high in therapeutic value, and non- 
irritating to the tissues. It appears especially 
indicated in the treatment of neurosyphilis, 
Wassermann-fast cases, syphilis in children, and 
wherever the arsenicals are not well tolerated. 


Modern Proctology 


By MARION C. PRUITT 
M.D., L.R.C.P., S.(Ed.), F.R.C.S.(Ed.), F.A.C.S. 
Associate in Surgery, Emory University School i. 
cine; Assistant Visiting Surgeon, Grady “tert d ro 
tologist, Davis-Fischer Sanatorium; Georgia "Baptist 
Hospital and Anti-Tuberculosis Association, Atlanta. 
Georgia; Formerly Resident Surgeon, Westminster Hoes. 
pital, London, England; Lieutenant, Temporary and 
Honorary Commission, R.A.M.C., Major, U.S.MC. 


Author of “Injection Treatment of Internal Hemor- 
rhoids.”’ 


About 400 pages, 612x914, with 234 illustrations. 
Price, silk cloth, $8.00. 


{| The author in preparing this work, had 
as an aim, a work that may be offered the 
student and busy practitioner that is con- 
cise and comprehensive. He stresses 
strongly his plea for a more careful and 
systematic examination of the patient and 
treatment based on the findings resulting 
therefrom. 


{ The text matter contained in Modern 
Proctology was painstakingly written from 
experience and nothing has been spared 
to offer workers in the proctologic field 
a thoroughly modern and comprehensive 
treatise on proctology. 


{ The different methods of treatment of 
the various conditions—both surgical and 
non-surgical are described in an intelligent 
and understandable manner. Practically 
every step in the different operations and 
other surgical procedures are extensively 
illustrated by drawings and actual photo- 
graphs. 


' For the practitioner who specializes in 
diseases of the anus, anal canal and rectum 
and desires a practical text on this subject, 
or the student of this work, nothing more 
valuable is offered to fill his need than 
Modern Proctology. 


- — — -Tear off here and sign plainly- — - - 
THE C. V. MOSBY COMPANY 
3525 Pine Blvd., St. Louis, Mo. 


Kindly send me Pruitt’s “Modern Proctology,” priced 
at $8.00. [] Charge to my account. [1 I enclose check 
for money order. 


(Sou. Med. Jou.) 
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LIPPINCOTT BOOKS 


Hertzler Monographs on Surgical Pathology 


Surgical Pathology of the Diseases of Bones 
Large Octavo. 272 Pages. 211 Illustrations. 
This is the first volume, so far published, dealing only with Surgical Pathology of the Diseases 
of Bones. The subject is dealt with under two main headings: Inflammatory Affections, to- 
gether with certain less common diseases of unknown origin, and Tumors. All conditions are 
well illustrated, both grossly, roentgenologically and histologically, and each condition is pre- 
sented in a concise way under the headings of pathogenesis, pathology and histology. The 
object of the author is to serve the practical surgeon. 


Surgical Pathology of the Skin 
Large Octavo. 301 Pages. 260 Illustrations. 
The author lays particular stress upon the simpler lesions of the skin as possible precursors 
of malignant disease, as in his experience many patients present themselves with malignant dis- 
ease resulting from neglected or maltreated simple lesions of the skin. Disease entities are con- 
sidered as to pathogenesis, pathology and histology but the subject of treatment is carefully 
avoided. 


Surgical Pathology of the Genito-Urinary Organs 

Large Octavo. 286 Pages. 222 Illustrations. 

This volume presents the subject from the viewpoint of the general surgeon, freed as much as 
possible from the complications of the specialist. The author emphasizes the similarity of the 
embryonal tumors as found in the testicle and kidney, presenting a clinico-pathological picture 
of the kidney infections whereby the surgeon can anticipate the ultimate outcome. It is shown 
that on closer study of the minor changes in the prostate often enables ‘the surgeon to find a 
middle ground between doing nothing and radical operation. Like all volumes in this Series, 
the text is concise and clear. The illustrations are beautiful and most numerous. 


Surgical Pathology of the Female Generative Organs 

Large Octavo. 346 Pages. 285 Illustrations. 

This newest volume in the Hertzler Series in Surgical Pathology covers the female generative 
organs; diseases of the vulva; vagina; fallopian tubes; involutional states of the ovary; pro- 
liferative cystomas of the ovary; solid tumors of the ovaries; non-malignant diseases of the 
cervix uteri; non-malignant diseases of the body of the uterus; carcinoma of the cervix of the 
uterus; malignant tumors of the endometrium; adenomyomas and endometriomas; myomas of 
the uterus; degenerative changes in myomas of the uterus; sarcomas of the uterus; diseases of 
the parametrium. This book shows distinctly the things Dr. Hertzler has seen and the end 
results of the operation. 


J. B. LIPPINCOTT COMPANY, Medical Department, Philadelphia. 
Please send me: 
C) Surgical Pathology of the Diseases of Bones—$5.00 
(J Surgical Pathology of the Skin—$5.00 


() Surgical Pathology of the Genito-Urinary Organs—$5.00 
[) Surgical Pathology of the Female Generative Organs—$5.00 
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U. S. PUBLIC HEALTH SERVICE 


Recommends Brewers’ Yeast 
in a variety of nutritional cases 


Drs. Walker & Wheeler (U. S. P. H. Report—Apr. 10, 1931) State: 


“For safety’s sake, two days later, she 
was given a suitable diet with yeast.” 


This referred to “restricted diets of epilepsy”, which were deficient in 
Vitamine-B. 

With attempt to regulate convulsions of epilepsy, through “restricted” diets, 
stomatitis and true pellagra symptoms appeared. 


They further state: 


“Yeast treatment was begun July 31 and 
within three weeks all evidence of pellagra 
had disappeared.” 


Brewers’ Yeast-Harris (dry powder) was introduced to the medical profession 
in 1925 for this purpose. 


Free Sample on Request from 


The Harris Laboratories Tuckahoe, N. Y. 


AN ANTACID— 
NOT A LAXATIVE 


The importance of maintain- 
ing normal water and mineral 
balances in assisting recovery 
from pathologic states is 
generally recognized. 

Due to its contained min- 
eral salts, Kalak is particularly 
suitable for use in supplying 
necessary bases and fluid. 


KALAK WATER CO. OF NEW YORK, INC. 
6 Church Street, New York City 


TRADE MARK REG. U.S. PAT. OFF 
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BAR PARK ER PRODUCT 


BARD-PARKER 
STERILIZING JAR 


Ideal for use with BARD- 
PARKER GERMICIDE, 
Equipped with adjust- 
ableinstrumentholder, 
rubber mat and air- 
tight cover. Price, 
complete—$4.75. 


BARD-PARKER Jimahéehyde GERMICIDE 


Micro-photographs of steel 


the life of your instruments 


-.- preserves keen cutting edges 


BARD-PARKER Formaldehyde unnecessary. (6) Is clear, color- 
GERMICIDE: (1) Does not rustor less and non-staining. (7) De- 
Bdge of Bard-Parker blade == corrode scalpels, forceps, scis- stroys non-spore bearing patho- 


after boiling in water 
for 5 minutes. 


sors, needles or other metal in- genic organisms in 10 seconds 

struments. (2) Preserves the keen to 2 minutes. (8) Destroys the 

edges of Bard-Parkerknivesand spore bearing organisms, c. 

the points of suture and hypo- tetani, b. anthracis and their 

dermic needles. (3) Does not rust spores within 1 hour. 

the joints or ratchets of forceps. 

Page of Bard-Perker blade = (4) Is non-injurious to rubber PRICES: Pint bottles, $1.00 each. 
gloves and glass.(5)Drysrapidly Quart bottles, $1.75 each. Gallon 
without residue, after removal of bottles, $5.00 each. Order for 

instruments, rinsing or wiping carton(4 gal.) lots—10% discount. 


REQUEST 


REPORTS OF BACTERIOLOGICAL TESTS SENT UPON 


Bae of Rar: Parker blade Parker, White & Heyl, Inc. 
a 369 Lexington Ave., New York, N.Y. 
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To cure and prevent 
MALARIA 


GAMETES 
Sexual 
Parasites 


SCHIZONTS 
Asexual 
Parasites 


Tue great importance of Plasmochin 
in the treatment of malaria is evidenced by the publication of about 
500 reports in medical journals all over the world. Its high reputation 
is based upon its power to destroy the gametes (the transmitters of 
malaria through the mosquito) which are only slightly affected by 
quinine. When quinine is associated with Plasmochin the maximum 
destructive effect is also exerted upon the schizonts, the causative or- 
ganisms of the attacks. 


Chinoplasmin, a combination of Plasmochin with quinine, therefore 
produces complete eradication of all the malarial parasites. Thus it not 
only cures the disease but also prevents its transmission. 

HOW SUPPLIED: Chinoplasmin is supplied in tablets con- 

taining Plasmochin equivalent to 0.005 Gm. (1/12 grain) 


of the hydrochloride, with 0.15 Gm. (21% grains) quinine 
sulphate, in bottles of 100 tablets. 


CHINOPLASMIN DOSAGE: Adults, 6 WINTHROP 
to 8 tablets daily—Children 1 to 5 years MEE a W 
old, 1 or 2 tablets daily—Older children, 


3 or 4 tablets daily. Chinoplasmin is N 


continued for two to three weeks. 
RADEMARK 


In cases of idiosyncrasy to quinine, 
Plasmochin (plain) is employed. Sup- 
plied in tablets of 0.02 Gm. (1/3 
grain), bottles of 50. Dose for adults, 
3 tablets a day. 


Literature on request 


WINTHROP 


CHEMICAL COMPANY, INC. 


170 VARICK ST., NEW YORK, N. Y. 
208M 
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CURD 


- AND INFANT . FEEDING = 
ITS EFFECT - UPON THE : ASSIMILATION OF 


FATS 


6¢BUVAT has a caloric value more than twice that 
of either carbohydrates or protein and serves 
very well to make up the necessary energy or cal- 
oric requirement. Two of the important vitamins, 
‘A’ and ‘D’, are associated with the fat of milk 
and when the diet is low in milk fat these vitamins 
must be supplied in some other form.” * 


“When milk curdles in the infant’s stomach it 
entangles a large proportion of the milk fat in its 
meshes and only such fat as lies near the surface 
of the curd can be reached by the digestive juices. 
The amount of fat in the curd depends upon the 


BREAST SIMILAC POWDERED COW'S amount of fat in the milk. 


MILK MILK MILK 
The soft, fine curds of SimiLac, which register zero 
on the tensiometer, expose a greater surface area 
for the digestion of the fat than do the large, 


tough curds of fresh cow’s milk. 


The finer the curd the greater the surface 
area. The greater the surface area the 
more exposed are the fats, carbohydrates, 
proteins and salts to the digestive enzymes. 
Result . . . a more complete utilization of 
the food elements. 


?Marriott: Infant Nutrition, pg. 49. 


?Talbot: Morse and Talbot, Diseases of Nutrition and In- 
fant feeding, pg. 48. 


Samples and literature 
will be sent on receipt of 
Schematic drawing of the relative size of 
the curds of cow’s milk and Similac vom- SIMILAC—Made from fresh skim milk 
ited by six weeks old puppies after one- (casein modified) ; with added lactose, salts, 
half hour’s ingestion. milk fat and vegetable and cod liver oils. 
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ELI LILLY AND COMPANY 


FOUNDED 1876 


Makers of Medicinal Products 
for Use Exclusively 


Under Professional Direction 


Ephedrine Preparations 


There isa suitable Lilly Ephed- 
rine Product to meet a wide 
range of requirements in the 
treatment of asthma, hay fever, 
and other allergic conditions. 


Prompt Attention Given to Physicians’ Inqutries 
Address Principal Offices and Laboratories, Indianapolis 
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When we say 


§-M-A is “Like Breast Milk” 


We mean similar in all these ways— 


Fat 


Not only does s. M. A., when 
ready to feed, have the same 
total amount of fat as human 
milk, but s. M.A. fat also re- 
sembles human milk fat in 
having the same chemical and 
hysical characteristics. S. M. A. 

t has the same Saponifica- 
tion number, Iodine number, 
Reichert-Meissl number, Pol- 
enske number, Melting point, 
and Refractive index as the fat 
in mothers’ milk. We mean 
these things when we say 
“Like Breast Milk.” 


Protein 


s.M. A. has the same percentage 
of protein as breast milk and 
this protein, as a result of the 
laboratory processing, hasacurd 
tension close to that of breast 
milk, producing asoft fluid curd 
instead of a hard curd like cows’ 
milk. This is one thing we mean 
when wesay “Like Breast Milk.” 


Carbohydrate 

s.M. A. has the same percentage 
of carbohydrate as breast mi 

and the same kind, namely 
lactose. Furthermore, this is a 
combination of alpha and beta 
lactose in the same proportion 
as it occurs in human milk,thus 
making it identical with the 
“natural” lactose found in 
breast milk. We mean this, too, 
when wesay “Like Breast Milk.” 


Ir Is TRUE that there are many meritorious infant 
feeding methods that produce satisfactory results when supervised 
by a physician. However most physicians agree that breast milk is 
the ideal food when available. Therefore we sincerely invite your 
consideration of s. M. A. for infants deprived of breast milk not 
only because it resembles breast milk so closely and prevents 
tickets and spasmophilia but also because S. M. A. produces results 


more simply and more quickly. 


It was demand created by news of such results that caused $.M.A. 
to be offered to the medical profession generally in 1921. Since 
then, the excellent results produced by intelligent prescribing of 
S.M.A. have caused physicians to prescribe it for hundreds of 
thousands of infants. Today s.M.A. is available practically every- 
where in the United States and in several foreign countries. 


Buffer 
The buffer value of s.M. A. is 
the same as that of breast milk. 
This means that the pH of the 
stomach contents after inges- 
tion of s.M.A.are the same as 
after the ingestion of breast 
milk. This is in contrast to the 
strain on the gastric glands 
caused by the feeding of for- 
mulas having incorrect buffer 
capacities such as ordinary 
cows’ milk formulas. This iden- 
tical pHisanotherreasonwhywe 
say S.M.A. is“ Like Breast Milk.” 


Digestibility 

S.M. A. may be used for infants 
ofany age with excellent results, 
either when breast milk is not 
available or as a supplement to 
breast milk. Since s.M.A. is so 
similar to breast milk, such 
combinations are very readily 
made with excellent results. 
Furthermore, because the buffer 
value of S.M.A. is the same as 
that of breast milk, s.M.A. im- 
poses no extra load on the di- 
gestive system with the result 
that the gastric emptying time 
is the same as when breast milk 
is fed. These are two of the 
things we mean when we say 
“Like Breast Milk.” 


Stools 
The stools of s.M. A. in most 
instances have the same color, 
odor and consistency as those 


produced by human milk; and 
when stained according to the 
Weigert-Escherich stain show 
the bacterial flora to be pre- 
dominately acidophile. This is 
another thing we mean when 
we say “Like Breast Milk.” 
Minerals 

The mineral content of s. M. A. 
is adjusted so that it contains 
adequate amounts of potassi- 
um, sodium, magnesium, calci- 
um phosphorous, iron, copper, 
chlorides and sulphates ac- 
cording to the standards set 
by human milk itself. There- 
fore in these respects also 
S. M.A. is “Like Breast Milk.” 


Other Physical Characteristics 
s.M. A. has a caloric value of 20 
per ounce, a pH of 7.0, a de- 
pression of freezing point of 
0.56, and an electrical con- 
ductivity of 0.0022, and these 
are ail the same as the corres- 

onding values for breast milk. 

0 in these respects also we say 
s.M. A. is “Like Breast Milk.” 

Antirachitic Factor 

Breast fed babies are custom- 
arily given cod liver oil to pre- 
vent rickets and spasmophilia. 
S.M. A. contains enough cod 
liver oil to prevent rickets and 
hilia. s.M. A.is there- 

ore a distinct advance and we 
are pleased to admit that in this 
respect S.M.A. is not “Like 
Breast Milk.” 


What is S-M-A? 


S. M. A. is a food for infants—derived from 
tuberculin tested cows’ milk, the fat o, 

which is repl. 
fats including biologically tested cod liver 
oil; with the addition of milk sugar, potas- 
: sium chloride and salts; altogether forming 
an antirachitic food. When diluted accord- 
ing to directions, it is essentially similar to 
human milk in percentages of protein, fat, 
carbohydrates and ash, in chemical con- 
stants of the fat and in physical properties. 


land 74 tabi, 


, Attach this coupon to your pre- 


S: M a A Co rporation arene scription blank or letterhead. 
4614 Prospect Avenue = Please send me without obli- 
gation: 


Cleveland, Ohio, U.S.A. 


San Francisco: 437-9 Phelan Building 
Toronto, Canada: 64 Gerrard Street, East 
Copyright 1932, S. M. A, Corporation 


O Trial supply ofS.M.A.with feeding suggestions. 

O “Milk Allergy’’ booklet . . . a resume of current 
literature on milk allergy with information con- 
cerning Smaco Hypo-Allergic Milks 12-52 
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A New Surgical Dressing 


* Promotes Healing 


* Relieves Skin Irritation 


Wyetn's SurcicAL Powoer 


Combines proven antiseptic, analgesic and astringent properties in 
a well-balanced surgical dressing. 


Indicated as an external application in the treatment of skin erup- 
tions, wounds, ulcers, and as a first-aid application in minor and 
major surgical cases. 


Wyeth’s Surgical Powder relieves soreness and pain, and aids the 
healing process without suppuration. 


Composed of chemically pure materials, thoroughly intermingled, 
so that the finished product is free from grit or irritating particles. 


Supplied in sprinkler-top can in two sizes—a miniature size for the 
emergency bag and a regular size for clinic and hospital use. 


Let us send you a supply of Wyeth’s Surgical Powder for a personal test. 


JOHN WYETH & BROTHER, INC., PHILADELPHIA AND MONTREAL 


Bismuth 
Oxyiodide . 5% 
Subgallate of 
| Bismuth .. 5% 
Phenol, Thy- 
mol, Men- 
thol and 
Eucalyptol . 1% 
Acetanilid ... 7% 
Absorbent 


| FORMULA: 


10 May 1932 
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CHILDHOOD 


Petrolagar 
—harmless aid 
to bowel 

movement for 
growing 
children. 


add water. . 


“Take two teaspoons Petrolagar 
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morning and night 


Petrolagar with Milk of Magnesia, No.3 (green 
label) may be safely prescribed as a harmless aid 
to bowel movement for growing children. 


Petrolagar with Milk of Magnesia, No.3 (green 
label) is slightly more laxative than Petrolagar- 
Plain. 


For ADULTS: One or two tablespoons night and morn- 
ing or at mealtime. 


Petrolag 


Chicago, WU. 
FREE SAMPLE SERVICE TO DOCTORS 
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MELLIN’S FOOD 4 level tablespoonfuls 
WATER (boiled, then cooled) 16 fluidounces 


HE above formula provides a means of 

for supplying the principal fuel utilized in 
the body for the production of heat and 

Summer energy and furnishes immediately available 


nutrition well suited to protect the proteins 
Diarrhea of the body, to prevent rapid loss of weight, 

to resist the activity of putrefactive bacteria, 
and to favor a retention of fluids and salts 
in the body tissues. 

While the condition of the baby will 
guide the physician in regard to the amount 
and intervals of feeding, the usual custom is 
to give one to three ounces every hour or 
two until the stools lessen in number and 
improve in character. The food mixture 
ee may then be gradually strengthened by 

substituting one ounce of skimmed milk for 
one ounce of water until the amount of 
skimmed milk is equal to the quantity of 
Further detailsin relation '™u/k usually employed in normal conditions. 
tothissubjectaresetforth Finally the fat of the milk may be gradually 
in a pamphlet entitled, replaced, but as milk fat is likely to be 
Hg ef digested with much difficulty after an attack 
book, “Formulas for In- _ of diarrhea it is good judgment to continue 
fant Feeding”. This liter- +4 leave out the cream until the baby has 


ature will be sent to phy- 
sicians upon request. fully recovered. 


Mellin’s Food 


Made from wheat flour,wheat bran, 


Mellin Boston, (Mass | 
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POLLEN ALLERGEN SOLUTIONS SQUIBB 


For the prophylaxis and treatment of spring, summer and fall types of Hay Fever— 
the 3-vial packages of Pollen Allergen Solutions Squibb offer three distinct advantages. 
CONVENIENCE—no dilution or mixing is required. 
ECONOMY-—Following the dosage scheme recommended, one package will 
provide a complete course of treatment for two patients. 
FLEXIBILITY OF DOSAGE—Enabling the physician to meet the requirements 
of the individual patient. 
Complete 3-vial treatment sets are supplied as follows: 
GRASSES COMBINED—contains equal parts of Bermuda Grass, June Grass, 
Orchard Grass, Red Top and Timothy. 
TIMOTHY 
RAGWEED COMBINED—contains equal parts of dwarf ragweed and giant 
ragweed. 
Pollen Allergen Solutions Squibb are prepared by methods which ensure uniform and 
maximum amounts of antigenic albumin and globulin fractions of defatted pollens 


and may be obtained for many individual allergens. Tubes containing solutions suit- 
able for diagnostic purposes are also available for determining susceptibility to pollens. 


A booklet giving complete information for the prophylaxis and treatment of Hay 
Fever will be sent to physicians upon request. Address the Professional Service 
Department, E. R. Squibb & Sons, 745 Fifth Avenue, New York City. 


SQuiBB & SONS, NEW YORK 


MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858, 
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These are the questions fearful patients are prone 


to ask when a sedative or hypnotic is indicated. 


When you prescribe 
SEDORMID :roche’ 


your answers may always be reassuring, for 


@ SEDORMIUD is a non-narcotic remedy. 
@ SEDORMIUID is very effective; yet not so powerful as the 


sleep-compelling hypnotics. 
@ SEDORMEUD is not dangerous; although very effective, 
its therapeutic margin is extremely wide. 
@ SEDORMID is not habit-forming. It calms the nervous 
system but does not derange its balance. 
@ SEDORMIUD is not deleterious to heart function, be- 
¥ cause its mild action does not disturb the 


vital centers; nor to the kidneys, because it breaks down before 
reaching the kidneys. 


@ SEDORMIUD is not a barbituric acid derivative. It is a 


carbamide and, because of its very low 
toxicity in contrast to its relatively high efficiency, it may well 
be considered as coming within the class of safe remedies. 


A trial supply sent to physicians on request. 


HOFFMANN-LA ROCHE, Ince... Nutley. New Jersey 
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ACUTE INDIGESTION 


OR 
HEART 
DISEASE? 


T the annual meeting of the 
American Association for the 
Advancement of Science, two emi- 
nent specialists declared that promi- 
nent persons reported by the press 
as dying of “acute indigestion” are 
often victims of heart disease. 
“Every year a number of persons 
with obstruction of the arteries 
supplying the heart with blood are 
subjected to an operation involving 
the opening of the abdomen in the 
search for the cause of the severe 
pain referred to regions belonging to 
the diaphragm,” their report said. “If 
this happens when every means has 
been employed to test the possible 
cardiac origin of the pain by a tech- 
nical examination of the heart, noth- 
ing is to blame except the limitation 
of medical knowledge. Changes in 
the electricity of the heart often give 
the only positive information that 
may prove the existence of coronary 
thrombosis and avert a dangerous 
operation.” 
Whenelectrocardiogramscomplete 
the clinical record, ittendsto remove 
doubt in this respect. With a Victor Electrocar- 
diograph, these heart tracings are obtained in a 
few minutes time, by an office assistant or nurse. 
Skill and previous experience are not essen- 
tial in the operation of this Victor instrument, 
for due to its special design the records pro- 
duced are automatically true, and consequently 


2012 Jackson Boulevard 


You’ll find the descriptive literature interesting—write for it. 


GENERAL @ 
X-RAY CORPORATION 


FORMERLY VICTOR ss X-RAY CORPORATION 


of a consistently high diagnostic quality. 

Developed in the Research Laboratory of the 
General Electric Company, the radically new 
principles applied in the Victor Electrocardio- 
graph serve to simplify procedure, and have 
thus greatly increased the use of electrocardio- 
grams in diagnosis. 


ELECTRIC 


Chicago, IIL,U.S.A. 


Join us in the General Electric program broadcast every Sunday afternoon over a nationwide N. B. C. network 
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Postgraduate Instruction 


Vanderbilt University School of Medicine 


NASHVILLE, TENNESSEE 
Announces the Following Courses for Graduates, Summer, 1932. 


JUNE 13-17, INCLUSIVE 
A SPECIAL FIVE-DAY COURSE for the general practitioner consisting of a series of symposia 


on Syphilis; Acute Contagious Diseases of Children and Immunization; Surgery of the Extremities; 
Toxemias of Pregnancy and Disorders of Menstruation. Registration is unlimited but the course will 
not be given unless a minimum of ten applicants have registered and paid their registration fee by 
May 30. Registration may be made by mail. Applicants will be notified and the fee returned if the 
course is not given. pr Sr Registration fee $10.00 


JUNE 20-JULY 2, INCLUSIVE 


INTENSIVE TWO-WEEKS COURSES for a limited number of physicians in 


Medicine Obstetrics 
Surgery Gynecology 
Pediatrics 


Diabetes Urology 
Tuberculosis X-ray Diagnosis 
Syphilology 


A minimum of 3-6 registrants is required for the various courses. 
Registration may be made by mail and closes June 4. 


For applications, registration and further information, address 
The Registrar 
VANDERBILT UNIVERSITY SCHOOL OF MEDICINE 
Nashville, Tenn. 


KEITH HOSPITAL 
For Reconstructive 


Surgery 


769 Seventh Avenue, New York City 


A PRIVATE HOSPITAL 
FOR PATIENTS REQUIRING 


PLASTIC AND 
COSMETIC SURGERY 
Upon Any Part of the Body 


For further information write 


KEITH KAHN, M.D., Surgical Director 
Medical Suite Hotel Taft, New York City 


DUKE HOSPITAL 
Durham, N. C. 


WARD PATIENTS. Duke University cannot give charity treat- 
ment to all who apply, therefore patients whose incomes are 
less than $15 per week should apply for examinations or for 
admission to the hospital wards (whether full pay, part pay 
or free), through their family physicians, to the Duke Publie 
Dispensary (Tel. Durham F-131) on the days and hours listed 
below. The charge for examinations in the Duke Public Dis- 
pensary is $2, exclusive of X-rays and special tests, and the 
ward rate is $3 per day, if the patient can pay. Welfare de 
partments and churches should assist in the payment for the 
needy, 


SCHEDULE OF THE DUKE PUBLIC DISPENSARY. 
White patients at 1 p.m.; colored at 3 p.m Medicine and 
General Surgery: Daily, except Saturdays, Sundays and hol- 
idays. Obstetrics and Wemen’s Diseases: Mondays, Tu 
Wednesdays and Fridays. Children’s Dseases: Mondays, 
Wednesdays and Fridays. Urology: Tuesdays and Fridays. 
Ear, Nose, Throat and Dentistry: Mondays and Thursdays. 
Eye and Syphilology: Thursdays. Asthma, Hay-Fever and 
_ Diseases: Tuesdays. Orthopedics: Mondays and Wednes- 
ays. 


PRIVATE PATIENTS. Patients who can pay the private 
rates of $5 to $8 per day may at any time, through thelr 
family physicians in consultation with any member of the hos- 
pital , Yeserve private rooms by telephoning to the 
mitting office (Durham F-131). Appointments for private x- 
aminations and treatment may be made in advance by tele- 
phoning to members of the hospital staff, or to the private 
diagnostic clinic. 

Every effort is being made to cooperate with the medical 
profession, and patients are asked to return to the 

who referred them to the hospital and public dispensary. 
This announcement of the methods of admission is made 
avoid misunderstanding, delay or unnecessary trips. 
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Announcing the TWELFTH ANNUAL SESSION 
of the 


SOUTHERN PEDIATRIC SEMINAR 


JULY 25th to AUGUST 6th, Inclusive 
THIS IS a post-graduate summer course in methods of diagnosis, prevention and treatment 
of children. 
LOCATED at Saluda, N. C., in the heart of the Blue Ridge Mountains. 


GIVEN BY a group of Southern Pediatrists interested in the advancement of their specialty and in the dif- 
fusion of their modern knowledge and who have volunteered their services to create a teaching 


center. 


Here medical pediatrics will be taught, choosing clinical material from the 60 beds avail- 


able in hospitals here. 


W. A. MutuHerin, M.D., Augusta, Ga. 

Frank Howarp RicHarpson, M.D., Black Moun- 
tain, N. C. 

LawrRENCE T. Royster, M.D., Charlottesville, Va. 

E. A. Hines, M.D., Seneca, S. C. 

Francis B. JoHNsSON, M.D., Charleston, $. C. 

W. L. Funxuouser, M.D., Atlanta, Ga. 

D. LesesNE SmitrH, M.D., Spartanburg, S. C. 

J. Broom, M.D., New Orleans, La. 

Lewis Exias, M.D., Asheville, N. C. 

LaBruce Warp, M.D., Asheville, N. C. 

Witt1aM Weston, M.D., Columbia, S. C. 

Sam RaveENEL, M.D., Greensboro, N. C. 


THE FOLLOWING men will lecture at this session: 


C. W. Batmtey, M.D., Spartanburg, S. C. 

O. L. Mitter, M.D., Charlotte, N. C. 
Owen H. Witson, M.D., Nashville, Tenn. 
H. L. Casparis, M.D., Nashville, Tenn. 

W. C. Davison, M.D., Durham, N. C. 
Puitie Barsour, M.D., Louisville, Ky. 

R. M. Portitzer, M.D., Greenville, $. C. 
Outver Hirt, M.D., Knoxville, Tenn. 
Rosert A. Stronc, M.D., New Orleans, La. 
S. H. Wetcn, M.D., Birmingham, Ala. 

J. Mason Knox, M.D., Baltimore, Md. 
ANTONIO WariInc, M.D., Savannah, Ga. 


Oren Moore, M.D., Charlotte, N. C. KENNETH M. Lyncu, M.D., Charleston, S$. C. 


For accommodations and for further information write 
D. LESESNE SMITH, M.D., Registrar 


Infants’ and Children’s Sanitarium Saluda, North Carolina 


HARVARD MEDICAL SCHOOL 
COURSES FOR GRADUATES 


Internal Medicine at the Massachusetts General Hospital 


June 20, 1932—A special six-weeks’ course. Dr. F. Dennette Adams, Associate 
Physician, in charge. A review of the diagnosis and treatment of problems most 
commonly encountered by medical practitioners and internists. Attendance limited. 


FEE, $200. 


A Symposium on Genito-Urinary Surgery 


July 11 to 16. Under the direction of Dr. William C. Quinby. Demonstrations 
and lectures at the Peter Bent Brigham, the Massachusetts General, the Boston City, 
and other Hospitals in rotation. Evenings there will be a smoker and symposium on 
important aspects of genito-urinary diseases. Given for not less than 20. FEE, $50. 


For a detailed program of either of the above two courses apply to Assistant Dean, 
Courses for Graduates; HARVARD MEDICAL SCHOOL, Boston, Mass. 
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THE NEW YORK POLYCLINIC 


MEDICAL SCHOOL AND HOSPITAL 
(ORGANIZED 1881) 


(The Pioneer Post-Graduate Medical Institution in America) 


TRAUMATIC SURGERY 


including 


General Surgery, Orthopedic Surgery, Physical Therapy, Anatomical Review 
and Operative Surgery on the Cadaver 


FOR INFORMATION ADDRESS 
MEDICAL EXECUTIVE OFFICER: 345 West 50th Street, NEW YORK CITY. 


WAUKESHA SPRINGS 
SANITARIUM Ambler Heights 


Sanitarium 


Conducted for incipient and 


convalescent tuberculous cases. 


ASHEVILLE, N. C. 


For the Care and Treatment of Equipment and methods rated (monthly 
average) 99% by the Asheville Board of 


NERVOUS DISEASES Health for four years. Booklet and in- 


formation upon request. 


Address 


Building Absolutely Fireproof 


BYRON M. CAPLES, M.D., Medical Director 
FLOYD W. APLIN, M.D. DOCTORS AMBLER & AMBLER 
L. H. PRINCE, M.D. P. O. Box 1861, Asheville 
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Columbia University 
New York Post-Graduate 
Medical School 


offers an eight months’ course in 


OTO-LARYNGOLOGY MEDICINE 


beginning June 1, 1932 


Included in the course are: anatomy and 
physiology of the nose, throat, and ear; 


patient department; bronchoscopy; etc. 
During the last few months the matriculate 
performs under supervision a number of the A bulletin furnishing detailed information may 


ommon nose and throat operations : hee 
ange ; P be obtained upon application to the 
in the out-patient department. 
Laryngology under the direction of Dr. Dun- 


For further information, address 
The Director, 
306 East 20th Street, New York City New Orleans, Louisiana 


The Tulane University of 


Louisiana 


GRADUATE SCHOOL OF 


embryology, histology, pathology, and bac- Approved by the Council on Medical Educa- 
teriology of the nose, throat, and ear (given tion of the AM.A 
by laboratory staff); dissection of the head ali as 
and neck; and nose, throat, and ear opera- Post-graduate instruction offered in all branches 
tions (cadaver); daily clinics in a large out- of medicine. Courses leading to a higher de- 


gree have also been instituted. 


can Macpherson. DEAN 
Otology under the direction of Dr. Warren GRADUATE SCHOOL OF 
C. McFarland. MEDICINE 


1430 Tulane Avenue 


University 
of 


Penusyluania 
Graduate Schoul 
of Medicine 


The Medico-Chirurgircal 
College 


Courses for Physicians 


Regular graduate medica] courses of one, and under certain circumstances of two and three 
years’ duration, leading to appropriate certificates or graduate medical degrees in the following 
separately organized and conducted clinical and medical science departments: Internal Med- 
icine, Pediatrics, Neuropsychiatry, Dermatology-Syphilology, Radiology, Surgery, Gynecology- 
Obstetrics, Orthopedics, Urology, Ophthalmology, Otolaryngology, Proctology, *Biochemistry, 
*Anatomy, *Physiology, *Pathology, *Bacteriology-Immunology, *Pharmacology. 

In every course the registration quota is limited. All of the stated regular courses begin an- 
nually in mid-October except in the case of departments designated by the asterisks, wherein the 
courses begin whenever vacancy exists in the quota. A ‘‘year’’ is thirty-two or more weeks, ac- 
cording to the department concerned. Certain briefer SPECIAL COURSES (special subdepart- 
mental subjects) are also available as follows: Tuberculosis, Clinica] and Sociologic; Cardiology; 
Parasitology and Tropical Medicine; Clinical Gastroenterology; Allergy; Diabetes Mellitus; 
Eleetrotherapeutics; Intubation; Basal Metabolism; Clinical Dermatology; Neuroanatomy, 
Neurophysiology and Neuropathology; Neurootology; Clinical Psychiatry; Operative Surgery 
and Surgical Anatomy; Gynecology for the Genera] Practitioner; Cystoscopy (Women); Selected 
Office Procedures in Gynecology; Orthopedic Diagnosis; Ophthalmic Operations; Ocular 
Perimetry; Ocular Musculature; Ocular Refraction; Slit Lamp Microsropy; Ophthaimie 
Histology and Patho!ogy; Laryngoscopy, Bronchoscopy and Esophagoscopy; Otologic (Cadaver) 
Ferner Rhinolaryngologic (Cadaver) Operations; Correction of Defects of Speech; Clinical 

iochemistry. 


Address: Dean, Graduate School of Medicine, University of Pennsylvania, Philadelphia 


UNIVERSITY of MARYLAND, SCHOOL of MEDICINE 
and COLLEGE of PHYSICIANS and SURGEONS 


course, 


ing is done. 


Requir ts for Admi 
Physics and one year in a modern foreign language, in addition to an approved four year high school 


Two years of college work, including English, Chemistry, Biology, 


Facilities for Teaching—Abundant laboratory space and equipment. Two large general hospitals 
absolutely controlled by the faculty and several hospitals devoted to specialties, in which clinical teach- 


For catalogue apply to J. M. H. Rowland, M.D., Dean, N. E. Cor. Lombard and Greene Streets, 


Baltimore, Md. 
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THE JEFFERSON MEDICAL COLLEGE of PHILADELPHIA 
The One Hundred and Eighth Annual Session Begins Sept. 21, 1932, and Ends June 2, 1933 


FOUNDED 1825. A CHARTERED UNIVERSITY SINCE 1838. Graduates number 15,474, about 6,000 of whom 
are active in medical work. Graduates in every state and many foreign countries. 

FACILITIES: The new College building, including provisions which make this institution one of the most modern 
medical colleges in this country, was opened in 1929. The Curtis Clinic providing for out-patient care and teaching 
was opened in October, 1931. In addition the College owns and controls separate Anatomical Institute; Depart. 
ment for Diseases of the Chest; unusual and superior clinical opportunities in the Jefferson Hospital containing a 
clinical amphitheater; clinical laboratories; maternity department; teaching museums and free libraries. Altogether 
there - seven buildings owned and controlled by the College. Instruction privileges are granted in four other 
hospitals. 

FACULTY: Eminent medical men of national reputation and unusual teaching ability. 

ADMISSION: Not less than three college years leading to a degree in science or art, including specified science and 
language courses. Preference is, given to those who have completed additional work. 


APPLICATIONS should be made early. ROSS V. PATTERSON, M.D., DEAN 


The Pottenger Sanatorium and Clinic 
For Diseases of the Chest 
MONROVIA, CALIFORNIA 

For the diagnosis and treatment of all forms of tu. 

berculosis, and other diseases of the chest such as 

asthma, lung abscess and bronchiectasis. 

Located in the foothills of the Sierra Madre Moun- 

tains, 16 miles east of Los Angeles, in a beautiful 

subtropical park. Patients can live in the open air in 
comfort throughout the year. Close personal atten. 
tion given each patient. Full staff in residence. 

Reached via the main line of the Santa Fe, and the 

interurban electric system. 

F. M. Pottenger, M.D., J. E. Pottenger, M.D., 

Medical Director. Director of Laboratory 

For particulars address 


THE POTTENGER SANATORIUM AND CLINIC 
Monrovia, California 
Los Angeles Office: 1930 Wilshire Boulevard 


40 — Forty — 40 


Achieving Years 
THE POLICY of The Pope Hospital in using 


modern as well as time-tested and efficient 
modalities in neurology and internal medicine 
cases has been accorded generous approval for 
40 years. 
Our staff of trained and experienced physicians 
and nurses administer all forms of Light, Mechan- 
ical Vibration, Swedish Movements, Massage 
Hydrotherapy, Galvanic, Sinusoidal, Static, Hig! 
Frequency, Diathermy and Thermotherapy. 


No Insane, Morphine, Tubercular, Alcoholic or 
Drug Addict Cases Received at this Institution. 


The Pope Hospital 


INCORPORATED 
LOUISVILLE, KENTUCKY 


Curran Pope, M. D., Medical Director 
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HILL CREST SANITARIUM 


FOR NERVOUS AND MENTAL DISEASES AND ADDICTIONS 
Established in 1925 


A New Hospital Has Been Erected 


Thoroughly modern in architecture and construction. Eight departments—affording proper classification of patients. 
All are outside rooms, attractively furnished. Several bathrooms and rooms with private bath on each floor. Also 
a spacious sun parlor in each department. Located on the crest of Higdon Hill, 1050 feet above the sea level, over- 
looking the city, and surrounded by an expanse of beautiful woodland. Ample provision made for diversion and 
helpful occupation. Adequate night and day nursing service maintained. 


JAMES A. BECTON, M.D., Physician-in-Charge 


P. O. Box 96, Woodlawn Station, Birmingham, Alabama Phones 9-1151 and 9-1152 
Consultants: C. M. Rudolph, M.D.; H. S. Ward, M.D, 


APPALACHIAN HALL—Asheville, N. C. 


An Institution for Rest, Treatment of Nervous and Mental Diseases, Drug Addiction and Alcoholism 


WM. RAY GRIFFIN, M.D. M. A. GRIFFIN, M.D. 


Appalachian Hall wishes to announce that it has recently acquired and is now occupying the famous Kenilworth 
Inn as its new sanatorium. Kenilworth Inn was erected at a cost of more than a million dollars and furnished 
at a cost of three hundred thousand. 


Appalachian Hall is an institution for the treatment of nervous and mental di alcoholism, drug habi 

and a place for rest and convalescence. Every luxury and convenience, private rooms or rooms en suite. Special 
department for rest cures and convalescents. Physiotherapy, Occupational Therapy, Gymnasium, etc., Volley Ball, 
Tennis, Croquet, Horseback Riding, Golfing. Five beautiful golf courses available to patients. Resident physicians 
on duty at all times. A corps of graduate nurses, especially trained for this work. Training school for nurses. For 
information and rates write: Drs. Griffin and Griffin. 


APPALACHIAN HALL, ASHEVILLE, N. C. 
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STUART CIRCLE HOSPITAL, Richmond, Va. | 


STAFF 
General Surgery: Obstetrics: Internal Medicine: Ophthalmology, Oto-Laryngology: 
Robert C. Bryan, M.D., F.A.C.S. Greer Baughman, M.D., F.A.C.S. Alex G Brown, Jr., M.D. Clifton M. Miller, M.D., F.A.C.S, 
Stuart N. Michaux, M.D., F.A.C.S. Ben H. Gray, M.D., F.A.C.S. Manfred Call, M.D. R. H. Wright, M.D., F.A.C.S. 
Charles R. Robins, M.D., F.A.C.S. Urology: Physiotherapy: 
Joseph F. Geisinger, M.D., F.A.C.S. Mark W. Peyser, M.D. 


With consulting offices for the staff, laboratories, surgical and obstetrical operating rooms, equipment for the treat- 
ment of medical cases and a training school for nurses, the STUART CIRCLE HOSPITAL is a modern standardized 
hospital for private patients. CHARLOTTE PFEIFFER, R. N., Superintendent. 


DR. MOODY'S SANITARIUM 


SAN ANTONIO, TEXAS 


For Nervous and Mental Diseases, Drug and Alcohol Addiction 
and Nervous Invalids Needing Rest and Recuperation 


Established 1903. Strictly ethical. Location delightful summer and winter. Ap- 
proved diagnostic and therapeutic methods. Modern clinical laboratory. Seven 
buildings, each with separate lawns, each featuring a small separate sanitarium, 
affording wholesome restfulness and recreation, in doors and out doors, tactful 
nursing and homelike comforts. Bath rooms en suite, 100 rooms, large galleries, 
modern equipment, 15 acres, 350 shade trees, cement walks, playgrounds. Sur- 
rounded by beautiful park, Government Post grounds and Country Club. 


T. L. MOODY, M.D. J. A. McINTOSH, 
Supt. and Res. Physician Res. Physician 
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CITY VIEW SANITARIUM 


For JMENTAL and NERVOUS DISEASES 
and ADDICTIONS 


ESTABLISHED IN 1907 
AN ENTIRELY NEW PLANT ERECTED IN 1922 


Separate buildings for men and women, ideally arranged and 
equipped with every facility for the comfort, care and treatment 
of the class of patients received. Situated in the midst of a fifty- 
acre tract, and surrounded by large groves and attractive lawns. 
Two resident physicians. Training school for nurses. 

References: The Medical Profession of Nashville 


JOHN W. STEVENS, M.D., Physician-in-Charge 
NASHVILLE R. F. D. No. 1 TENNESSEE 
On Murfreesboro Pike, one-half mile east of old location 


Brawner’s Sanitarium 
ATLANTA, GEORGIA 
For Mental and Nervous Diseases 


A modern neuropsychiatric hospital with special 
laboratory facilities for the study and treatment 
of early cases. Also a department for the treat- 
ment of drug and alcoholic addictions. 

The Sanitarium is located on the Marietta Elec- 
tric Car Line ten miles from the center of At- 
lanta, near Smyrna, Georgia. The grounds comprise 
80 acres. The buildings are steam heated, electrically 
lighted, and many rooms have private baths. 

Address communications to Brawner’s Sanitarium, 
Smyrna, Georgia, or to the city office, 478 Peach- 
tree Street, Atlanta, Georgia. 


Dr. Jas. N. Brawner, Medical Director. 
Dr. Albert FP. Brawner, Resident Physician. 


ARLINGTON HEIGHTS SANITARIUM 
P. O. BOX 978, FORT WORTH, TEXAS 
For Nervous Diseases and Selected 
Cases of Mental Diseases 
(Incorporated under laws of Texas) 
BRUCE ALLISON, M.D. 
Superintendent 
JAS. D. BOZEMAN, M.D. 
Resident Physician 
DRS."D. L. ALLISON 
and JNO. S. TURNER 
Consultants 
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LYNNHURST SANITARIUM 
(Established in 1904) 


FOR NERVOUS DISEASES, MILD MENTAL DISORDERS AND DRUG ADDICTION 
Situated in the suburbs of Memphis—in a natural park of 28 acres—in beautiful woodland and ornamental shrubbery. 
Modern and approved methods in construction and equipment. The elegance and comforts of a well-appointed home. 
Rooms, single or en suite with private bath. The Rest Treatment, with Hydrotherapy, Electrotherapy, Massage and 
Physical Culture. Two resident physicians. Day and night service by trained nurses. 


S. T. Rucker, M.D., in charge, Memphis, Tenn. 


The Hendricks-Laws 


Sanatorium 
El Paso, Texas The Oxford Retreat 


Chas. M. Hendricks, James W. Laws, OXFORD, OHIO 


Medical Directors 


A modern and thoroughly equipped private 7 
institution for the treatment of all forms of Nervous 
tuberculosis, located at an ideal point, where at- and 
mospheric conditions approach perfection in Mild Mental Cases 
the treatment of such disorders. For full in- 
formation, address T. B. Craft, Business Man- R. HARVEY COOK 
ager. Physician in Chief 


Altitude 4,000 feet. Percentage of Humidity .40 Write for Descriptive Circular 
335 Sunny Days. Average Rainfall 9.12 inches 


Wey 
4 24 
co 
7 4 
q 
| 


Vol. XXV No. 5 SOUTHERN MEDICAL JOURNAL 


Von Ormy Cottage Sanitorium Texas“ 


W. R. GASTON, Manager F. C. COOL, Assistant Manager R. G. McCORKLE, M.D., Medical Director 
Ideally located near San Antonio, Texas. An institution that offers the proper care of tuberculous patients at mod- 
erate rates. For booklet and other information please address the Manager. 


WALTER R. WALLACE, M.D. HUGH W. PRIDDY, M.D. 


THE WALLACE SANITARIUM 
MEMPHIS, TENN. 


(SUCCEEDING THE WALLACE-SOMERVILLE SANITARIUM) 


For the Treatment of Drug Addictions, Alcoholism, Mental and Nervous Diseases 
Located in the Eastern Suburbs of the City—Sixteen Acres of Beautiful Grounds 
All Equipment for Care of Patients Admitted 
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MCGUIRE 
CLINIC 


ST. LUKES HOSPITAL 


RICHMOND, VA. 


- MEDICAL AND SURGICAL STAFF... 


General Medicine: General Surgery: Orthopedic Surgery: 
James H. Smirn, M. D. Stuart McGuire, M. D. Witttam T. Granam, M. D. 
Hunter H. McGuire, M. D. W. Lownopes Pepre, M. D. D. M. Faucxner, M. D. 
Marcaret No tine, M. D. Carrincton WituaMs, M. D. J. T. Tucner, M. D. 
Joun Power Wittiams, M. D. W. P. Barnes, M. D. 
Kintocn Netson, M. D. Roentgenology: Dental Surgery: 
Currrorp H. Beacn, M. D. A. L. Gray, M. D. Joun Bett Witttams, D. D. 
J. L. Tass, M. D. Guy R. Harrison, D. D. §. 
Pathology and Radiology: Urology: Eye, Ear, Nose and Throat: 
S. W. Bupp, M. D. Austin I. Dopson, M. D. F. H. Lez, M. D. 


AN ETHICAL SANATORIUM WITH A PERSONAL TOUCH 
RATES: $25.00 PER WEEK AND UP 
ALCOHOLIC treatment destroys the craving for alcohol, restores the appetite and sleep, and rebuilds the pa- 
tient’s physical and nervous state. Whiskey withdrawn gradually. Not limited to one pint of whiskey in ten days. 
NERVOUS patients are accepted by us for observation and diagnosis as well at treatment. 
DRUG treatment is one of GRADUAL REDUCTION. Ie relieves the constipation, restores the appetite and 
sleep. Withdrawal pains absent. No Hyoscine or 
rapid withdrawal methods used unless the patient 
esires same. 
All our patients have every comfort that their 
own home affords. 
FEMALE PATIENTS: Nervous separated from mild mental. Fe- 
male attendants only; absolute privacy; comfortable, well-ap- 
pointed ladies’ lounge. 
Cherokee Road (Long Distance Phone, East 1488) 


THE STOKES SANATORIUM 


LOUISVILLE, KY. 
27 Years Treating Nervous Patients 


GRACE LUTHERAN SANATORIUM 


FOR TUBERCULOSIS 


San Antonio, Texas 


MODERN institution in beautiful San 

Antonio. Climate unexcelled the year 
round for treatment of tuberculosis.  Pri- 
vate rooms with bath and sleeping porch; 
individual cottages; high-class accommoda- 
tions; Radiographic and Fluoroscopic serv- 
ice; complete medical staff; moderate rates. 


For booklet and information address 
REV. PAUL F. HEIN, D.D., Supt. 
P. O. Box 214 
SAN ANTONIO, TEXAS 
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cially trained in the care of nervous cases. 


Insane and acute alcoholic cases are not taken. 


THE TUCKER SANATORIUM, INC. 


212 WEST FRANKLIN STREET (Corner of Madison) 


This is the Private Sanatorium for the Neurological Practice of 
Drs. Beverley R. Tucker, Howard R. Masters and James Asa Shield 


RICHMOND, VIRGINIA 


The Tucker Sanatorium is for the treatment of nervous and endocrine diseases. There are 
departments of massage, medicinal exercises, hydrotherapy and physiotherapy. The Sanatorium is large 
and bright, surrounded by a lawn and shady walks, large verandas and has a roof garden. Ik is situ- 
ated in the best part of Richmond and is thoroughly and modernly equipped. The nurses are spe- 


St. Elizabeth’s Hospital . 


RICHMOND, VA. 


Staff 


J. Shelton Horsley, M.D., Surgery and Gynecology 

J. S. Horsley, Jr., M.D., Plastic amd General Sur- 
gery. 

Guy W. Horsley, M.D., General Surgery 

Douglas C. Chapman, M.D., Internal Medicine 

Wm. H. Higgins, M.D., Consultant in Internal 
Medicine 

O. O. Ashworth, M.D., Consultant in Internal 
Medicine 

Austin I. Dodson, M.D., Urology 

Fred M. Hodges, M.D., Roentgenology 

Thos. W. Wood, D.D.S., Dental Surgery 

Helen Lorraine, Medical Illustration 


Administration 
Business Manager 


SCHOCL FOR NURSES 


The Training School is affiliated with Johns 
Hopkins Hospital in Baltimore for a three months’ 
course, each, in Pediatrics and Obstetrics. A course 
in Public Health Nursing is given as a scholarship 
in the Senior year at the Richmond School of 
Social Work and Public Health which is a depart- 
ment of William and Mary College. All applicants 
must be graduates of a high school or have the 
equivalent education. 


Address 
Elizabeth S. Moran, R. N. 


Superintendent 


Hospital For General Diagnosis 


and Nervous Diseases 


“NORWAYS” 


1820 E. 10th Street, Indianapolis, Ind. 


An institution devoted to the Research, Study and Diag- 
nosis of all problems in Medicine and Surgery, especial- 
ly of conditions involving the Nervous System. All 
newer methods of Diagnosis, particularly the Chemistry 
of the blood, spinal fluid, secretions and excretions of 
the body, are employed. The importance of the body 
metabolism and its relation to diseased conditions is 
emphasized. 

The co-operation of physicians is invited. It is the 
policy of the Hospital to return patients to their home 
and family physician for treatment, at the earliest pos- 
sible moment, after diagnosis is made. Only at the re- 
quest of the patient’s physician will any case be kept 
in the Hospital beyond the necessary period of obser- 
vation. 

A complete staff of skilled specialists in co-operation. 

For further particulars regarding rates, etc., write 


DR. ALBERT E. STERNE or 
DR. LARUE D. CARTER 


“Norways” Hospital for General Diagnosis 
and Nervous Diseases. 


Medical Staff: 
J. C. KING, M.D. 
JAMES KING, M.D. 


A modern, ethical Institution, fully 
equipped for the diagnosis, care and 
treatment of medical neurological, mild 
mental and addiction cases. Ideal loca- 
tion, 2000 feet above sea level. Rates 
reasonable. Railway facilities excellent. 
Write for full details. 


SAINT ALBANS SANATORIUM 


RADFORD, VA. 
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The Sanitarium 
Inc. 1873 


For Mental and Nervous Diseases 

A strictly modern hospital fully 
equipped for the scientific treatment 
of nervous and mental affections. 
Situation retired and accessible. For 
details write for descriptive pamphlet. 


Emerson A. North, M.D., 
Charles Kiely, M.D., 


H. P. COLLINS, Business Manager Visiting Consultants 
Box No. 4, College Hill D. M.D., 
CINCINNATI, OHIO 


“REST COTTAGE” Cottage Hill, Cincinnati, Ohio 


For purely nerv- 
ous cases, nutri- 
tional errors and 
convalescents. 


Completely 
equipped for hy- 
drotherapy, mas- 
Sages, etc. 


Cuisine to meet 
individual needs. 


Emerson A. North, 
.D. 
Charles Kiely, 
M.D. 
Visiting 
Consultants. 
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WESTBROOK 
Richmond 


Department for Men: 


J. K. Hall, M.D. 
O. B. Darden, M.D. 


Telephone—Boulevard 1220 


SANATORIUM 
Virginia 


Department for Women: 


P. V. Anderson, M.D. 
J. H. Royster, M.D. 


E. H. Alderman, M.D. 


The institution is situated just beyond the northern border of the City on the Richmond-Washington automo- 
bile highway. 

The scope of the work of the Sanatorium is limited to the diagnosis and the treatment of nervous and mental 
disorders and to the addictions to drugs and to alcohol. It affords also adequate facilities for rest and upbuilding 
under medical and nursing supervision. 

The medical staff devotes its entire attention to the patients in the Sanatorium. 

The institution maintains a school for trained attendants in which instruction in the care of the nervous and 
mentally sick is emphasized. 

There are twelve separate buildings for patients, with 150 beds. Such a large group of buildings makes pos- 
sible the more congenial grouping of patients. Rooms may be had single or en suite, with or without private bath. 
There are a few small cottages for the use of individual patients. 

A comprehensive general physical and nervous examination is made of each patient. A mental examination is 
made when indicated. The examination is typed and a copy of it is available for the referring physician. Complete 
x-ray equipment has been installed. A dental room has been fitted up and a complete dental investigation is a part 
of the general survey. 

A skilled teacher gives practical daily instruction to small groups in the arts and crafts. Helpful and interesting 
occupation in the out-of-doors is made possible for the men patients in the vegetable and flower gardens, on the 
truck farm, in the poultry yards, and in the dairy. 

There are bowling, tennis, croquet, and pool. 
there is chapel service. 

Detailed information is available for physicians. 


There is a movie and a dance every week. On Sunday evening 


HIGH OAKS SANATORIUM 


Established 1887 1000 Feet Elevation 
LEXINGTON, KENTUCKY 


For the Treatment of Nervous and Mental Diseases, 
and Addictions 


Every approved method of treatment applied as indicated after thorough clinical and 
laboratory examination of patient. Constant expert medical supervision and specially trained 
nurses. Complete hydrotherapeutic equipment. Although a fully equipped institution, the 
sanatorium has a comfortable, home-like atmosphere. 

Brick buildings, rooms with and without private baths. Extensive, beautifully wooded 
grounds in the heart of the blue grass region; a short drive from the famous scenery of the 
Kentucky River. 

Music. Billiards and pool, tennis, croquet and other in and outdoor games. 
hole golf course available. Frequent automobile drives 

Member Central Neuropsychiatric Hospital Association, which means “Every hospital in 
this organization must conform to rigid standards which guarantee to the patient, to the family, 
and to the family physician competent scientific treatment and individual consideration.” See 
monthly announcement in the Journal of the A. M. A. 


GEO. P. SPRAGUE, M.D. GEORGE WOODWARD, M.D. 
Medical Superintendent Resident Physician 
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anew H.W. & D. propucr 
THANTIS LOZENGES 


Antiseptic and Anesthetic | 
To the Mucous Membranes of the Throat and Mouth 


These lozenges contain ¥g grain Merodicein and 1 grain Saligenin. The former is a 
powerful bactericidal and bacteriostatic agent and provides sufficient stain to fix the 
germicide in the tissues and obtain the benefit of penetration and prolonged action only 
furnished by the dyes. Its toxicity is so low as to permit the ingestion of large amounts 
with impunity. Saligenin has long been considered the most effective for topical use 
of the phenol anesthetics and when applied to mucous surfaces it produces a definite and 
prompt anesthesia. Its low toxicity allows its free use in the mouth. 


When the lozenges are dissolved in the mouth, the mucous membranes of the posterior 
oral cavity and throat are bathed with a very efficient antiseptic and anesthetic solution. 
They have been proved decidedly beneficial after tonsillectomies and for the relief of a 
variety of irritated and infected throat conditions. 


Write for Literature and Trial Package 
HYNSON, WESTCOTT & DUNNING, Inc. 


BALTIMORE, MARYLAND 


ae 


Phenyiazo- Aipha-Alpha Diamino Pyridine Mono-Hydrochloride (Mfd. by The Pyridium Corp.) 


FOR URINARY INFECTIONS 

The oral administration of Pyridium in tablet form affords a 
quick and convenient method of obtaining urinary antisepsis 
when treating gonorrhea and other chronic or acute genito- 
urinary infections. Pyridium quickly penetrates denuded surfaces 
and mucous membranes and is rapidly eliminated through the 
urinary tract. In therapeutic doses Pyridium is neither toxic nor 
irritating. Pyridium is available in four convenient forms: as 
tablets, powder, solution or ointment. Write for literature. 
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CANCER OF THE RECTUM: A STUDY OF 
ONE HUNDRED CASE RECORDS* 


By G. V. Brinptey, M.D., F.A.CS., 
Temple, Tex. 


Approximately 60 per cent of all intestinal 
cancers are in the rectum. Carcinoma here, as 
elsewhere in the body, is a local lesion in the 
beginning and is amenable to surgical removal 
with a good prospect of permanent cure. The 
rectum is not a vital organ and malignancies 
here permit of wide extirpation. Cancer of the 
rectum progresses rapidly and in a few months 
becomes incurable. The average duration of 
symptoms for the patients with an operable le- 
sion was eight and one-half months. According 
to statistics, 75 to 85 per cent of the patients 
with this affliction die of this disease. Due con- 
sideration of first symptoms, proper examina- 
tion, early diagnosis and prompt radical cau- 
tery knife excision will materially increase the 
percentage of permanent cures. 

The case records of 100 patients with cancer 
of the rectum have been reviewed for the prep- 
aration of this paper. Carcinoma of the rectum 
may occur in the young. Two of the 100 pa- 
tients were under thirty years of age and 12 
were under forty. A large majority, 88, had 
reached, or were beyond, the fourth decade of 
life. The youngest patient was twenty-three, 
while the oldest was eighty-four. Males predom- 
inated, there being 57 males to 43 females. 
Three patients of this series were colored. When 
we give consideration to the location of the 
growth we find that 17 were considerec&as recto- 
sigmoid lesions and 15 others were in the upper 
rectum. Forty-six were found to be in the 
ampulla, 18 in the lower rectum, and 4 in the 
anal portion of the bowel. Therefore, 68 of 
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the lesions were below the peritoneal reflec- 
tion. 

A knowledge of the pathology will prove of 
value in the study of this subject. A majority 
of the cancers of the rectum are adenocarcino- 
mata, but occasionally squamous cell epithelio- 
mata are seen. They have their beginning in 
the mucous membrane as a node of abnormal 
epithelium and arise frequently from a papilloma 
or adenoma. Cancer dissemination is in three 
ways: by direct extension, through the lymphat- 
ics, and by the blood stream. Extension through 
continuity of tissues is the first method of 
spread and studies made by Dukes would indi- 
cate that lymph node metastasis seldom occurs 
until the lesion has penetrated through the mus- 
cular coat of the bowel. Observation in our 
pathological department would seem to confirm 
this finding. Our pathologist demonstrated 
lymph node metastasis in 9 of 41 specimens 
of rectal cancers studied. In one case of lymph 
node metastasis the lesion was confined to the 
mucosa and in two there was a beginning in- 
vasion of the muscle, and in six the cancer had 
penetrated through the bowel wall into the se- 
rosa. Rectal cancers are usually very cellular, 
fungoid growths which tend to early ulceration 
and bleeding. The ulceration and sloughing of 
tissue often produce large crater-like lesions with 
indurated, elevated edges, covered over with ex- 
uberant granulations which bleed frequently. 
This is the type of lesion which is usually seen 
throughout the rectum, exclusive of the recto- 
sigmoid and the anus. There is a definite nar- 
rowing of the lumen of the rectum in the anal 
portion and in the recto-sigmoid. The smallest 
caliber of the colon is at the recto-sigmoid junc- 
tion. It is in these two parts of the rectum 
that a more fibrous type of cancer frequently 
is seen. Epithelioma or squamous cell cancer 
occurs in the anal portion of the bowel. Scir- 
rhous carcinoma may be found in the recto-sig- 
moid region. These lesions do not tend so read- 
ily to ulceration and bleeding as do the adeno- 
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carcinomata, but they are more prone to pro- 
duce annular lesions with resulting stricture for- 
mation. Due to these facts, growths of the 
recto-sigmoid region and the anal canal can be 
expected to give rise to symptoms indicative of 
a narrowing with resulting blocking, more often, 
and usually earlier, than will lesions elsewhere 
in the rectum. 


Specimens have been obtained for pathological 
study from 68 patients. Sixty-five of these were 
adenocarcinomata and three were squamous cell 
epitheliomata. Nine of the adenocarcinomata 
were papillary in appearance; one was a mucoid 
cystadenocarcinoma, another a colloid type, and 
one was scirrhous cancer. Our pathologist graded 
these tissues after the method of cell differentia- 
tion of Broders. Three specimens were grade I, 
29 were grade II, 27 were grade III, and 2 were 
grade IV. The character of specimens obtained 
from 4 lesions did not permit of grading. It is 
seen from a study of these reports that 32 of 
the 61 cancers graded, or 52 per cent were found 
to be either grade I or grade II in degree of 
malignancy and were, therefore, favorable le- 
sions for surgical removal. ; 

Forty-one of the specimens obtained by rad- 
ical removal of the growth were studied with 
reference to the depth of penetration of the 
bowel wall by the cancer and also in regard to 
the frequency of demonstrable lymph node 
metastasis. The lesion was found superficial to 
the muscle in 13 specimens. The muscles were 
invaded by carcinoma cells in 10 and in 18 the 
cancer had penetrated through the bowel wall 
to the serosa. Lymph node metastasis was 
demonstrated in only 9 of the 41 specimens, or 
approximately 22 per cent. 

It is recognized that the number of specimens 
studied is too small for definite conclusions. 
However, when we compare the pathological 
findings with a study of end results, it appears 
that there are three factors which materially af- 
fect the prognosis in cancer of the rectum. They 
are: the degree of the malignancy, the depth 
of penetration of bowel wall by malignant cells, 
and the presence or absence of glandular involve- 
ment. That is, a patient with a high grade 
cancer with penetration into the bowel wall, and 
with lymph node metastasis, has but little chance 
of ultimate cure. Here we would emphasize 
the fact that the size of the growth alone is a 
poor index as to its curability. 


From the nature of the pathological condition, 
a rectal cancer at the beginning does not cause 
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a disturbance of function and is practically de. 
void of symptoms until it has progressed to the 
stage of ulceration and infection and occasionally 
until there develops a mild obstruction. There. 
fore, it is more accurate to say the first symp- 
toms rather than the symptoms of early cancer, 
The first symptoms of rectal cancer are few and 
of a mild, incipient, indefinite nature. They 
are never of an acute, violent degree. This js 
true of an early malignancy anywhere. The pa- 
tients with early lesions do not appear very sick 
and because of this fact it is sometimes hard 
for them to accept the diagnosis of such a grave 
condition. The symptoms tend to be of a con- 
stant, progressive nature and usually are such 
that the lesion should be suspected. , 

Blood in the stool is the most frequent first 
symptom. Sixty-two of the 100 patients gave 
a history of the early presence of blood. Twenty- 
four additional records mentioned the late pres- 
ence of blood; that is, 86 of the 100 patients 
gave a history of blood in the stool. Further- 
more, “blood in the stool” was given most often 
as the chief complaint at the time of admission 
to the hospital. The bleeding is usually in small 
amounts, but tends to become more frequent 
and a little more free as the disease progresses. 
A profuse hemorrhage is quite rare. Notwith- 
standing the fact that so large a number of pa- 
tients have blood in the stool, it is seldom that 
a study of their blood will show a marked ane- 
mia. When an anemia is present it is found 
in patients with advanced lesions accompanied 
by marked infection and metastasis. The source 
of the bleeding is frequently mistaken by the 
patient, he believing that it is from hemor- 
rhoids. Hemorrhoids are often an associated le- 
sion and too frequently the physician also re- 
gards them as the source of the bleeding. Thirty- 
nine patients gave a history of the presence of 
hemorrhoids and 18 had recently been subjected 
to a hemorrhoidectomy. This error can be 
avoided only by always excluding cancer of the 
rectum before making a diagnosis of hemor- 
rhoids. 


Mucus in the stool is of frequent occurrence 
and is present in the majority of cases. Forty- 
three patients mentioned the presence of mucus 
as an early manifestation. 

Pain comes next to blood in the frequency of 
occurrence. Eighty-four of the 100 patients 
made some complaint of pain. However, early 
pain is seldom a prominent symptom.  Thirty- 
five gave pain as among the first symptoms, but 
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an important fact to be remembered is that in 
only two of these was the pain rather intense at 
the beginning. The first pain which the patient 
has is usually described as an uneasiness, a 
heaviness, a discomfort, a weighty feeling, a 
soreness, or a raild cramping. This discomfort 
may become more marked before stool and be 
somewhat relieved by it. As the disease pro- 
gresses, the degree of pain is often intensified. 
However, only 17 of the 100 patients at the time 
of admission complained of relatively severe 
pain and 15 of these had advanced lesions. It 
is only patients with advanced disease that re- 
quire opiates for relief of pain. 

The symptom next in importance and in fre- 
quency is some disturbance of bowel function, 
manifested either by a change in the frequency, 
the time, the amount or the character of stool. 
There may appear to be both constipation and 
diarrhea in the same case. That is, there will 
be incomplete evacuation associated with fre- 
quent, small, liquid stools. Some patients will 
have alternate periods of constipation and diar- 
thea. The patient may complain of diarrhea 
when in fact there is only a frequent desire for 
stool with but little, if any, evacuation of feces. 
Constipation and diarrhea are seldom present 
toa marked degree as an early manifestation of 
disease unless the lesion be in the recto-sigmoid 
or the anal canal. Sixty patients gave a history 
of constipation, 26 giving this complaint as 
among the first symptoms. Some of these un- 
questionably were constipated before the begin- 
ning of the cancer. Obstruction occasionally oc- 
curs in recto-sigmoid cancer without marked pre- 
ceding symptoms, but complete obstruction is 
rare even in advanced malignancy of the rectum. 
There were only three of this series that had 
practically complete obstruction and two had 
cancer of the anus, and the other a lesion of the 
recto-sigmoid. 

Diarrhea or a frequent desire for stool was a 
symptom given by 40 of the patients and it 
was recorded as an early observation in 17 case 
records. Sometimes diarrhea is due to medica- 
tion. Quite frequently the history would state 
that a laxative, such as mineral oil, had been 
taken, the objective being to keep the stool soft, 
which seemed to lessen the degree of pain and 
to prevent bleeding. 

Rectal cancer produces few gastric symptoms, 
and these are to be found in patients with ad- 
vanced disease. Only 31 of the 100 even com- 
plained of loss of appetite. Weight loss is never 
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a symptom of early disease. Slight weight loss 
was present late in 34 cases and a rather marked 
weight loss was a late occurrence of 29 patients. 
A loss of weight was recorded in 63 case records 
with an average loss of 19 pounds. A loss of 
strength may become rather marked in some pa- 
tients with advanced disease, but it is never a 
symptom of early lesion. 


From an analysis of these histories and a 
study of early symptoms it is evident that the 
symptoms of early disease alone are insufficient 
for making a diagnosis; but they are such that 
the disease unquestionably should be suspected. 
Proper examination will confirm the diagnosis. 

All patients consulting a physician because of 
a major complaint should have in their routine 
physical, a digital examination of the rectum, 
and every patient with the history of bowel dys- 
function, that is, the history of abnormal dis- 
charge, or change in the frequency, character, 
or amount of stool, is entitled to a proctoscopic 
inspection. All cancers of the rectum can be 
diagnosed by a digital examination in conjunc- 
tion with proctoscopic inspection. The x-ray is 
not essential for making the diagnosis and, fur- 
thermore, it cannot be relied upon to make the 
diagnosis of early lesions. However, the x-ray 
may be of some value in showing the extent of 
disease, particularly when the lesion involves the 
recto-sigmoid. An accurate history of the pa- 
tient with rectal cancer will cause the condition 
to be suspected. Then a digital and proctoscopic 
examination will confirm the diagnosis. 


Fig. 1 
This drawing shows the respective location of the one hundred 
cancers. 
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Fig. 2 
Early lesion. Patient gave no symptoms of rectal pa- 
thology, growth being found when making routine physi- 
cal examination. Adenocarcinoma, grade II with begin- 
ning muscular infiltration without demonstrable lymph 
gland involvement. Posterior cautery excision more 
than four years ago. Patient apparently well. 


When we study the treatment of these 100 
patients, we find that a removal of the growth 
was performed for 48. Twenty palliative colos- 


tomies were done. Twenty-three of the non- 
operative group of patients were treated by ray 
therapy, some with and some without a pallia- 
tive colostomy. Radium was used alone for the 
treatment of 7 of this group. Practically all 
of the patients subjected to a radical removal 
of growth were given postoperative deep x-ray 
therapy. Eleven patients declined surgical treat- 
ment. This fact should be taken into consid- 
eration when considering the percentage of op- 
erability and the number of cures. 


It is a significant fact that no patient of the 
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100 obtained an apparent cure excepting by a 
radical surgical removal of the cancer. There- 
fore, let us give further study to this group of 
48 patients for whom a radical removal of the 
growth was accomplished. An abdominoperineal 
excision was performed for 9 patients. An an- 
terior excision was done for 4. One patient, 
aged seventy-eight, with a malignant papilloma 
in the upper rectum, had a thorough fulguration 
of the lesion. A posterior excision without pre- 
liminary colostomy was done for 5. A posterior 
radical cautery excision following a preliminary 
colostomy was performed for 29 patients. 
When we study the end results in this group 
of 48 patients from whom the cancerous rectum 
was removed, we find there were three operative 
deaths, or an operative mortality of 6.1 per 
cent; two of these patients had combined ab- 


Fig. 3 
Small early lesion. Duration of symptoms two and one- 
half months. Adenocarcinoma, grade II. Muscle coat 
invaded. No demonstrable involvement of the lymph 
glands. Posterior cautery excision. Patient apparently 
well two years later. 
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Fig. 4 
Moderately advanced lesion. Duration of symptoms five months. 
Papillary adenocarcinoma, grade III, with invasion of all 
coats and with demonstrable lymph gland metastasis. Pos- 
terior cautery excision. Patient apparently well one year 
following operation. 


dominoperineal excisions and the other a poste- 


rior cautery excision. All of the remaining 45 
operative cases, except two, have been traced. 
We find that 14 patients have died since their 
operations. Three of these deaths are known 
to have been due to causes other than recurrence 
of the malignancy. Two died from a circulatory 
condition, one four, and another six years after 
operation. The third died a few months after 
the posterior cautery excision from an acute iil- 
ness. If we deduct these 3 patients from the 
14 known dead, it will leave only 11 that have 
died following operation apparently from a re- 
currence of their disease. 

Twenty-eight patients have been operated 
upon approximately three years or more. Twen- 
ty-six have been traced. There were three op- 
erative deaths in this group. Twelve have died 
later. However, it is known that three of these 
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deaths were due to intercurrent diseases. Eleven 
are still alive. Of the 23 traced patients who 
lived over the operation, 14, or 60.8 per cent, 
were well three years or longer. Twenty pa- 
tients have been operated upon less than three 
years. All have been traced; 18 are alive, and 
2 have died apparently from metastasis. There 
has been no operative mortality within this pe- 
riod. 

The percentage of patients accepted for op- 
eration, out of all patients seen, will materially 
affect the operative mortality, the surgical end 
result and the number of cures. Eleven patients 
declined surgery, and of the remaining 89, the 


Fig. 5 
Rather advanced lesion. Duration of symptoms six months. 
Papillary adenocarcinoma, grade III, with penetration of 
muscle coats. No demonstrable involvement of lymph 
glands. Posterior cautery excision. Patient apparently 
well three years later. 
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cancerous growth was removed for 48, or ap- 
proximately 54 per cent of the patients seen who 
were willing to accept surgery. 


DISCUSSION 


Cancer of the rectum is not a hopeless dis- 
ease. Early lesions are local, extirpatable and 
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curable. Lymph node metastasis occurs rather 
late. Malignant nodes were found in only 49 
per cent of excised rectal cancers, as reported 
by Dukes. Evidence of distant glandular met. 
astasis is frequently absent even in the inopera- 
ble cases, as determined by examination when 
making a palliative colostomy. Liver metastasis 
is only occasionally found. More patients are 
inoperable because of local extension to contigu- 
ous organs with fixation of the growth than be- 
cause of metastasis to distant lymph nodes and 
the liver. 


Our experience with radium for the treatment 
of rectal cancer, particularly with the use of 
large doses placed in the interstitial and peri- 


Advanced lesion. Duration of symptoms six months. Adeno- 
carcinoma, grade III, colloid type. Muscle coats invaded 
and lymph gland metastasis. Combined two-stage excision. 

Recurrence a year later. 


Fig. 7 
Advanced lesion. Duration of symptoms one year. Ade- 
nocarcinoma, grade IV, with penetration of all coats 
and with lymph gland metastasis. Posterior cautery 
excision. Patient died two years later. 
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rectal tissues, has been limited; therefore, we 
hesitate to express an opinion concerning its 
value. However, we will say that we have re- 
garded radium therapy as a valuable palliative 
agent and we believe that it may occasionally 
effect a cure, but it is known that some rectal 
cancers are much more sensitive to radium than 
others, and which lesions will respond to radium 
is indeterminable. Due to the uncertainty of 
cure by radium, we would reserve it as a pallia- 
tive agent for the inoperable patient and advise 
surgical removal for the extirpatable growth. 

Radical surgical removal gives to the patient 
the best chance of permanent cure. Since metas- 
tasis to local lymph nodes is found usually only 
after the growth has penetrated the muscle, and 
metastasis to distant nodes and the liver occurs 
quite late, early wide extirpation seems wise and 
hopeful. Radical excision can be performed 
with a low operative mortality and will give to 
some patients a few years of life and to many 
others a permanent cure. 

Many factors influence the treatment of can- 
cer of the rectum and are to be considered in 
determining operability. The more important 
of these are the location of the lesion, the extent 
and fixation of the growth, the probability of 
glandular and distant metastasis, the degree of 
the malignancy, and the age, physical build and 
general resistance of the patient. Again these 
factors will influence palliation for the inopera- 
ble and are to be reckoned with when selecting 
the type of operation best for a given patient. We 
would emphasize the fact that all patients should 
not and cannot be operated upon by the same 
procedure. The surgeon should be familiar with 
the various types of operations and methods of 
approach and should choose the one that will 
most completely remove the pathological tissues 
without the patient’s assuming an undue haz- 
ard. 

Cancer in the recto-sigmoid region and upper 
rectum should usually be removed by a com- 
bined abdominoperineal operation, the operation 
being performed in one or more stages. For a 
majority of the cancers in the remaining por- 
tion of the rectum we would commend, first, a 
colostomy in the sigmoid, followed later by a 
radical posterior cautery excision. When the 
lesion is definitely below the peritoneal reflec- 
tion a rather wide removal of tissue adjacent 
to the disease can be obtained by this method, 
and with a definite increase in the degree of 
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safety over the combined abdominoperineal ex- 
cision. 

The use of the cautery knife for the excision 
of the malignant bowel has much to commend 
it. The points of advantage in favor of the gen- 
eral adoption of the cautery for the removal of 
malignant tissue have been stressed repeatedly 
in discussions and papers by my senior associate, 
Dr. A. C. Scott, Sr. The difficulty of excision 
of the cancerous rectum is not augmented by 
the use of the cautery knife. A line of cleavage 
is more readily obtained by it and, therefore, a 
more accurate dissection can be made. Larger 
and more advanced growths can be removed with 
the cautery knife, thereby extending the field 
of operability. The lymphatics are sealed when 
severed and, therefore, there is less likelihood of 
dissemination of the cancer cells. Because of 
these facts, recurrence is definitely diminished 
and the frequency and the degree of shock are 
lessened. The fact that 29 posterior cautery ex- 
cisions have been performed consecutively with 
only one operative death would seem to justify 
the statement that it is a safer procedure than 
the usual knife excision. The operative mortality 
for posterior cautery excision was only 3.4 per 
cent. Three patients operated upon by this 
method were seventy or more years of age. The 
ultimate end results are good; for 18 of the 29 
patients are still living. Only 6 patients of this 
group, or 20.6 per cent, apparently have devel- 
oped a recurrence of their cancer. One of the 
six is still alive, but has a definite recurrence. 


CONCLUSIONS 


Several factors can contribute to the cure of 
more cancers of the rectum. Accurate histories 
must be taken. Complete physical examinations 
must be made. Digital and proctoscopic exami- 
nation must be performed upon all patients with 
the history of abnormal discharge, bowel dys- 
function, or derangement of stool. People must 
accept the fact that early cancer of the rectum is 
curable. The patient must be willing to accept 
a colostomy. Finally, the use of the cautery 
knife for the excision will contribute to the cure 
of more patients with cancer of the rectum. 
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DISCUSSION (Abstract) 


Dr. Charles H. Harris, Fort Worth, Tex—Dr. Brind- 
ley’s discussion of cancer of the rectum emphasizes 
the importance of early diagnosis, meticulous preop- 
erative preparation with due consideration to the re- 
sistance and the reserve of the patient, and that the 
operation is done advantageously with the cautery 
knife. Certainly his report of 26 consecutive sacral ex- 
cisions of the rectum without a death is most compli- 
mentary and reflects the fact of well prepared patients 
and careful work, such as can only be, done by a thor- 
oughly trained organization. His report of 28 rectal 
cancer operations by sacral excision with evidence of 
only 9 returning with metastases is certainly a great 
improvement over any of the reports on carcinoma of 
the rectum that I have had an opportunity to read. 
This report is unique in that a high percentage could 
be operated upon by the perineal route. Such results 
as these are certainly unanswerable evidence in support 
of Dr. Brindley’s contention of the advantages of cau- 
tery excision of carcinoma of the rectum. 


There are three different types of carcinoma of the 
rectum: the adenoid, mucoid, and scirrhous types. The 
adenocarcinoma or the adenoid type is the most com- 
mon of them. We should expect to see the squamous 
cell carcinoma near or encroaching the anal margin. 
However, the columnar cells undergo some form of 
change and have all of the appearances of the squamous 
cells. 


Miles, in his report of 1,000 cases, saw 2 cases of 
melanotic carcinoma with typical malignant endothelial 
cells and melany. Both of these cases were operated 
upon by wide excision, and both patients died in twelve 
months from metastases to other parts of the body. I 
think that much is going to be done to determine the 
extent of the operation and the approach by a careful 
study of the histological cells by Broder’s method. 
There are four grades of carcinoma. Grade one, with 
a slight tendency to metastasize, will permit a conserv- 
ative operation and a narrow removal of surrounding 
structures. Even with metastases near the field as 
evidenced by adenomatous cells found in the near-by 
lymphatics, a better prognosis is given by a wider 
removal. Grade two, which is slightly different from 
grade one, requires a more extensive removal of the 
tissues with the possibility of a combined abdomino- 
perineal operation and a wider excision. 


Grade three represents a type of more rapid metas- 
tases, and we may expect a return in the liver or in a 
wider spread distribution of malignant cells in foreign 
parts of the body. E 

In grade four, whatever the stage of the growth or 
the operative procedure undertaken, all patients show 
metastasis and die inside of a three-year period. Pos- 
sibly this type should be treated by palliative measures, 
colostomy and radiation in the obstructive case and 
radiation alone in the non-obstructive case. While the 
value of this grouping of the malignant cells to deter- 
mine the prognosis is very promising in its outlook, its 
evaluation is subject to variations of criticism, and it 
will have to pass the acid test before its final accept- 
ance by the general profession. 

It is difficult to overestimate the importance of early 
recognition of the many times delusive symptoms of 
carcinoma of the rectum. Bowel dysfunction is prob- 
ably the first symptom that is noticed by the patient. 
In all clinical cases a careful written history should be 
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taken, and those who give a history of bowel dysfunc. 
tion, evidence of blood, and an unpleasant sensation 
before and after stool should have a careful digital and 
proctoscopic examination and x-ray to determine the 
extent or the advance of the growth, if any. I am 
much interested in Dr. Brindley’s report of his cautery 
knife excision of cancer of the rectum, and I think 
that the procedure should inspire a more general ys 
of the method. 


Dr. Brindley (closing)—Much good can be done 
many patients with cancer of the rectum. Siatistics 
given in the paper\ show a goodly number of three and 
five year cures. Cancer of the rectum, early, is a local 
lesion. Lymph node metastasis occurs late. Approxi- 
mately 50 per cent of rectal cancers are low grade 
malignancies and, therefore, are favorable lesions for 
removal. 


The cancerous rectum can be radically removed with 
the cautery with a low operative mortality. Some pa- 
tients will obtain two to three years or more of pallia- 
tion and a fair number will be permanently cured, 
Certainly cancer of the rectum is not to be regarded as 
always a hopeless disease. 


THROMBOPENIC GRANULOCYTOPENIA 
(AGRANULOCYTOSIS WITH HEM- 
ORRHAGES)* 


By Roy R. Kracke, M.D., 
Emory University, Ga. 


The disease now referred to as agranulocytosis 
should more properly be named _granulocyto- 
penia. This term, as brought out by Harkins, 
is expressive of the true essential pathology, 
since it actually designates a decreased number 
of granular cells, whereas the term, agranulo- 
cytosis, refers to an increased number of cells 
without granules. 

Acute granulocytopenia was first described as 
a clinical entity by Schultz? in 1922. However, 
it existed before that date, as evidenced by 
Brown’s*® report in 1902. Before Schultz de- 
scribed the condition, however, it was rare, for 
had it existed in large numbers many years ago, 
it would surely have been described, because of 
the ease of diagnosis, definite clinical picture 
and its dramatic and fatal course. 

At this time I have found nearly 350 refer- 
ences to the disease in the medical literature of 
the world, nearly 500 cases being reported. 
Most cases are reported from Germany and the 
United States. Only three reports are in the 


*Read in Section on Pathology, Southern Medical Association, 
Twenty-Fifth Annual Meeting, New Orleans, Louisiana, Novem- 
ber 18-20, 1931. 

*From the Department of Pathology, Emory University Medi- 
cal School, Emory University, Ga. 
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Fig. 1 
Peripheral blood in aplastic anemia. Pathology: absence 
of granulocytes and thrombocytes. The normocytes are 
very low in number and contain more than normal 
hemoglobin. Color index above one. Slight anisocy- 
tosis, poikilocytcsis, and polychromatophilia. 


English literature. So, then, the disease seems 
to have a peculiar geographical distribution. 

It occurs chiefly in females and at all ages, 
ranging from six months to 72 years. I can 
find no report of its occurrence in a negro un- 
less it be that of Talley and Griffith’ citing a 
fatal leucopenia in a mulatto following arsphen- 
amine administration. It has been seen in all 
classes of life, and in many occupations. It is 
prevalent in the better class of people, since it is 
seldom observed in a charity hospital. It is re- 
ported as often occurring in nurses and physi- 
cians. 

Clinically, the disease is characterized by a 
sudden onset of chilliness, fever, malaise, sore 
throat, sometimes cervical edema, ulcerations of 
mucous membranes of the buccal cavity, or about 
the anus and vagina. An outstanding feature 
in many cases is the extreme degree of prostra- 
tion and weakness. Laboratory studies show 
the granular leucocytes to be almost or com- 
Pletely absent. In true agranulocytosis, the 
other cell elements are also affected. The pa- 
tient grows progressively weaker; the white cells 
fall to a lower level; the lymphocytes and mono- 
cytes finally become involved; there is a termi- 
nal secondary anemia; and widespread infection 
is the rule. This infection may be confined to 
humerous ulcerations, or to a single ulceration, 
occurring in any part of the body normally in- 
habited by bacteria. The infecting organisms, 
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usually non-pathogenic under normal conditions, 
invade the tissues along the gastrointestinal 
tract and positive blood cultures are usually 
found. Or the patient may die without showing 
any evidence of infection and so far as can be 
determined, may die from a mere absence of neu- 
trophils. 


The usual termination is death in the first at- 
tack, though the patient may recover, only to 
be a probable candidate for a later attack. This 
happens in such a number that one should hesi- 
tate for some time before reporting recoveries. 
There are a few now living who had the disease 
some years ago, so the prognosis is not abso- 
lutely hopeless. 

The course of events seems to be well estab- 
lished. The condition should be considered as a 
clinical entity with a definite cycle of patholog- 
ical processes, and a well established and easily 
recognizable clinical picture. The etiology is 
unknown, but certainly some type of toxic agent 
attacks the myeloblastic tissue of the bone mar- 
row, this in turn decreasing the output of gran- 
ulocytes, resulting in loss of the resistance con- 
ferred by these cells and in terminal infection 
of varying severity. It should be noted that 
when the patient presents himself for medical 
attention, he is usually in the early stage of the 
terminal process. Therefore, the clinical find- 
ings are most often those of widespread infec- 
tion and at autopsy evidences of infection are 


Fig. 2 
Peripheral b!ood in idiopathic thrombocytopenia. Pa- 
thology: decreased number of platelets, norma! white 
cell count. Secondary anemia with reduced number of 
normocytes, low hemoglobin and color index below one. 
No anisocytosis, poikilocytosis and polychromatophilia. 
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Fig. 3 
Bone marrow in acute granulocytopenia (agranulocytosis). 
1. Degenerating lymphocytes. 2. Early stages of lym- 
phocytic degeneration. 3. Lymphocytes. 4. Megakaryo- 
cyte. 5. Platelet. 6. Megaloblasts. 7. Karyorrhexsis in 
normoblasts. 8. Normocyte. Pathology: absence of 
mature and immature granulocytes. 


the dominant feature. Roberts and I° were able 
to demonstrate the changes in the blood stream 


four days prior to the clinical onset by carry- 
ing out daily blood counts on one patient for 


seventy days. I® have reported the case of a 
woman whose granulocytes disappeared prior to 
the clinical onset of the third attack. On the 
day preceding the clinical attack, her white cell 
count was 900 with no neutrophils, though she 
felt quite well. The next day the attack came 
and she died two days later. I‘ have recently 
reported the experimental production of the dis- 
ease in rabbits by using very small doses of 
benzene subcutaneously over a long period of 
time. In this way, this chemical seems to exert 
a selective action on the myelocytic tissues and 
leaves undisturbed the erythroblastic and throm- 
boblastic elements. It had been believed for- 
merly that benzene would attack simultaneously 
all of the bone marrow elements, and this is true 
when large doses are employed. These rabbits 
with agranulocytosis often develop terminal ul- 
cerations and blood stream bacterial invasion 
from organisms already present or introduced 
organisms, thus following closely the chain of 
events as it is observed in the human. Also, I 
have now studied the bone marrow removed 
from five patients, and the characteristic pa- 
thology, that is, an absence of granulocytes and 
their precursors, is always present. As a result 
of these observations, I think it may be safely 
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assumed that the disease is primary in the blood. 
forming tissues of the bone marrow, and that 
infection is a subsequent but not a necessary 
part of the picture. 


At autopsy the essential pathological bone 
marrow changes are usually characteristic. The 
bone marrow is red and not yellow and fatty as 
in aplastic anemia. It has been referred to as 
liquefied. Microscopic examinations show the 
color to be due to a normal amount of erythro. 
blastic tissue and in some instances newly te- 
generative centers. Some writers have found a 
definite hyperplasia of the red cell elements, 
Megakaryocytes are found in normal numbers in 
uncomplicated cases, the chief pathological find- 
ing being a diminution of myeloblastic cells, 
while adult forms are rarely seen. 


This has been the picture in all of the cases that I 
have studied, with one exception, in which sternal mar- 
row biopsy was made on a man whose white cell count 
was 500 and whose death was expected daily. The 
bone marrow, however, showed a large number of 
granulocytes of varying ages from adult forms through 
the immature series to the myeloblasts, and could be 
considered extremely hyperplastic. This was explained 
when the white cell count rose to 20,000 five days 
later with recovery of the patient. 


It is further evidence that, even though the 
myelocytic tissue cannot function, it does not, in 
every case, lose its ability to function. This 
same recovery of bone marrow activity was also 
noted in two rabbits in our animal series. In 


Fig. 4 
Bone marrow in chronic granulocytopenia. 1. Degen- 
erated lymphocytes. 2. Band neutrophils. 3. Normo- 
blasts. 4. Early stages degenerating lymphocytes. 5,6, 
7. Neutrophilic, eosinophilic, basophilic myelocytes. 
Segmented neutrophil. 9. Eosinophil. 10. Lympho- 
cytes. 11. Megaloblast showing karyorrhexsis. 12. Nor- 
mocytes. 13. Thrombocytes. 
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some instances, notably those patients dying 
without infection, the post-mortem findings are 
restricted to the bone marrow changes. A rather 
common observation is a terminal bronchopneu- 
monia and, in my opinion, a finding of some 
significance is the presence in almost every au- 
topsied case of hemorrhages in the viscera and 
under the pleura. This would indicate that, 
even though no hemorrhagic tendencies are noted 
in the clinical or laboratory study during life, 
there must be some deficiency in the clotting 
mechanism for this to occur regularly. 


THROMBOPENIC GRANULOCYTOPENIA 


In a disease whose essential pathology lies in 
a dysfunction of the myeloblastic tissue it seems 
reasonable to conceive that it would also occur 
in variable forms, and that other elements of 
the bone marrow would be involved in some 
instances. This conception seems well borne out 
in granulocytopenia, for case reports of the dis- 
ease complicated with the hemorrhagic diathesis 
are becoming more frequent. Such instances 
have been reported by Shea, Hodges,® Fisher,!° 
Laures and Kenig,!! Venckunas,’? and many 
others. In the field of pediatrics Bigler and 
Brenneman!® described the disease in ten chil- 
dren, with a definite clinical picture consisting 
of gradual onset of weakness, fever, malaise, 
with a short course and fatal termination, and 
characterized by petechial and sometimes pro- 
fuse hemorrhages, marked granulopenia, low 
platelet count, and reduced red cell count. Their 
cases might be classified as aplastic anemia, 
though the children died from hemorrhages and 
terminal infection. 
Since it is becoming more evident that all 


Pathology 
Red blood cells 
White blood cells 


Bone marrow 
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DIFFERENTIAL DIAGNOSIS 


Thrombopenic Granulocytopenia 


Slight secondary anemia 
Marked neutropenia 
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cases cannot fall within the original diagnostic 
criteria as outlined by Schultz, a further classi- 
fication is necessary. For this, I would propose 
the following: 


CLASSIFICATION OF BONE MARROW 
DYSFUNCTIONS 

(1) Acute Granulocytopenia (Agranulocytosis) —In- 
volvement of myeloblastic tissue. Marked neutrope- 
nia, secondary lymphopenia and monopenia. Thrombo- 
cytes and erythrocytes normal. 

(2) Thrombopenic Granulocytopenia. — Involvement 
of myeloblastic and thromboblastic tissues. Erythro- 
blastic tissue unaffected. Marked neutropenia, marked 
thrombocytopenia, normal or slightly affected red cell 
count. 

(3) Anemic Granulocytopenia.— Myeloblastic and 
erythroblastic tissues involved. Megakaryocytes unaf- 
fected. Marked neutropenia and erythropenia; normal 
thrombocytes. 

(4) Aplastic Anemia—Myeloblastic, erythroblastic, 
and thromboblastic tissues affected. Marked neutrope- 
nia, erythropenia, and thrombocytopenia. 

It is evident that all of these leucopenic dis- 
eases, having their essential pathology in the 
bone marrow, must fall into one of the above 
classes, and it is true that it is difficult to fix 
an arbitrary line that separates one from the 
other. This, however, would be of relative un- 
importance since treatment would in nowise be 
different. In thrombopenic granulocytopenia, 
however, the urgent necessity for accurate study 
and recognition of this condition becomes ap- 
parent when it is considered that the clinical 
features and laboratory findings are practically 
identical with idiopathic thrombocytopenia (pur- 
pura hemorrhagica), and that in the former, 
bone marrow stimulation is the necessary thera- 
peusis, and the latter, splenectomy is the ac- 
cepted treatment. 


Idiopathic Thrombocytopenia 


Spleen 
Slight secondary anemia 
No neutropenia 


Platelets Marked thrombocytopenia Marked thrombocytopenia 
Bleeding time Prolonged Prolonged 

Coagulation time Normal Normal 

Clot retraction Delayed Delayed 

Blood picture Color index 1.0 Color index below 1.0 
Hemoglobin Decreased Greater decrease 

Treatment Bone marrow stimulation Splenectomy 

Prognosis Poor Good 

Bone marrow No granulocytes or megakaryocytes Normal 
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Fig. 5 
Bone marrow in thrombopenic granulocytopenia. 1. De- 
generated lymphocytes. 2. Myeloblast. 3. Normoblast. 
4. Normocytes. 5. Fat globules. 6. Fibrin. Pathol- 
ogy: absence of megakaryocytes and granulocytes. 
Slight hyperplasia of erythroblasts. 


Thrombspenic granulocytopenia is a disease 
whose essential pathology is an inability of the 
bone marrow to produce granulocytes and 


thrombocytes in normal numbers, with the ery- 
throblastic tissues relatively unaffected. The 
clinical picture is strikingly similar to that of 
idiopathic thrombocytopenia, in that the patient 
has weakness, petechial hemorrhages, diminished 
platelets, normal coagulation and _ prolonged 
bleeding time, delayed clot retractility and vary- 
ing degrees of anemia. The red cell picture is 
also different, in that the failure of the marrow 
to produce a normal number seems to disturb 
the hemoglobin content of each cell very little, 
whereas the secondary anemia of the terminal 
stage of purpura is characterized by a greater 
decrease in the hemoglobin than reduction of 
cells. Consequently the color index in throm- 
bopenic granulocytopenia approaches or exceeds 
1, whereas in purpura it is less than 1. 

A study of the sternal bone marrow shows the 
true pathology and establishes the diagnosis. 
The marrow is characterized by a diminished 
number or absence of granulocytes and mega- 
karyocytes, while in purpura the bone marrow 
picture is normal, or may even show varying 
degrees of hyperplasia of these elements. In 
chronic cases showing the hemorrhagic diathesis, 
I believe a biopsy of the sternal marrow should 
be made before attempting splenectomy. 

The following case, which might be correctly 
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designated as chronic thrombopenic granulocy. 
topenia, is reported to illustrate this condition 
and also to show that splenectomy is of i 
value in a disease whose pathology consists of 
an inability of the bone marrow to produce 
granulocytes and thrombocytes. 


Case 1—A white man, pharmacist’s mate, U. § 
Navy, age 35 years, weight 151 pounds, was admitted 
to the U. S. Naval Hospital, Washington, D, ¢ on 
January 31, 1931. His history was negative prior to 
January 15, 1931, when he had an attack of influenza, 
and was in bed three days. During this and following 
this attack he noticed blood oozing from his gums, He 
became very weak and exhausted easily with exertion, 
His physician noticed the pallor and ordered a blood 
count. The red cells were 2,800,000 and hemoglobin 65, 


January 31, 1931, he was admitted to the hospital, 
His family and past history were essentially negative, 
Physical examination showed that he was acutely ill, 
extremely pale. There were hemorrhagic areas on the 
left tonsil and gums, both thighs, left buttock, back 
and anus. 


Laboratory Findings—The Kahn was negative, stools 
contained occult blood, sputum was negative, blood 
chemistry negative, gastric analysis negative. He had 
several carious teeth. 


Summary of Findings—(1) anemia, (2) palpable 
cervical lymph nodes, (3) hemorrhagic skin and mv- 
cous membrane, (4) occult blood in stool and gastric 
contents, (5) achlorhydria, (6) carious teeth, (7) posi- 
tive tourniquet test, (8) recent influenza, (9) use of 
Fowler’s solution as a mouth spray for Vincent's 
angina infection about a year ago. 


Treatment.—(1) Rest in bed, (2) anti-anemia diet, (3) 
liver extract, (4) removal of foci of infection, (5) blood 
transfusions. 


Fig. 6 
Bone marrow in thrombopenic granulocytopenia (with 
fusiform bacilli in the bone marrow). 1. Degenerated 
lymphocytes. 2. Myeloblast. 3. Megaloblast. 4, Fusi- 
form _ bacilli. 5. Normocytes. 6. Fat globules. 
7. Fibrin. 
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Miscellaneous Tests and Remarks 


Coag. time 3 hrs. 25 min. Fragility 
test 0.40 to 0.32 per cent 


£ g 
> n 
z = 
= 
= = 
43 48 9 
49 47 4 


33,600 


35,000 
44,000 


26.600 


24,000 
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18.270 
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Negative malaria 


Coag. time 3 hrs. Bleeding time incom- 
plete, 20 min. 
Blood transfusion 


Blood transfusion 

Bleeding continues 

Bone marrow biopsy 

Blood transfusion 

Diagnosis changed to purpura hemor- 

rhagica 

Hair negative for arsenic. Retractibility 
of clot. Most of the cells settle 
from plasma without clotting. Only 
a very small spongy clot formed 

Blood transfusion 

Bleeding continues 

Bleeding continues. Patient weak and 
listless 

Blood transfusion. Consultation. Sple- 
nectomy advised. Splenectomy done 

Blood transfusion 

Blood transfusion 


Blood transfusion 
Uneventful recovery from splenectomy. 
No bleeding since splenectomy 


Blood transfusion. Up and about, feel- 
ing well. No bleeding 


Slight oozing from gums. Blood trans- 
fusion 


Blood transfusion 


Blood transfusion 
Continues to bleed 


Blood transfusion 

Patient worse: bleeding from anus. 
Purpura spots 

Temperature 


Patient grows steadily worse. Bleeding 
in G.I. and G.U. tracts. Large ul- 
cer in upper right mouth, 2.5 cm. in 
diameter 

Blood transfusion (100 c. c.) 7-17-31 

Blood transfusion (100 c. c.) 7-21-31 

Died at 2:00 P. M. 
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Fig. 7 

Bone marrow in idiopathic thrombocytopenia. 1. Mega- 
karyocytes. 2. Thrombocytes. 3, 4, 5. Neutrophilic, 
eosinophilic, basophilic myelocytes. 6. Myeloblast. 7. 
Lymphoblast. 8. Lymphocytes. 9. Normoblasts show- 
ing karyorrhexsis. 10. Juvenile neutrophil. 11. Normo- 
cytes. 12. Normoblasts. 13. Marrow fat space. 14. 
Marrow reticulum. Essential pathology: slight hyper- 
plasia thrombocytes. 


PATHOLOGICAL DIAGNOSIS 
(Autopsy by Dr. Otis Wildman) 

(1) Thrombopenic purpura, atypical idiopathic 

(2) Granulocytopenia, idiopathic 

(3) Anemia, secondary hemorrhagic 

(4) Bronchopneumonia 

(5) Splenectomy 

Microscopic examination of the bone marrow showed 
absence of myeloblastic cells, thrombocytes and mega- 
karyocytes, numerous lymphocytes, degenerated forms 
and hyperplasia of the erythroblastic centers. 

Throughout the course of the disease the red blood 
cells were hyperchromatic with little variation in shape 
and size, and the color index was usually above one. 
The picture was quite different from that of secondary 
anemia in purpura hemorrhagica. 

It will be noted that there are many features 
of this case that apparently justify the diagnosis 
of purpura hemorrhagica, though when the pa- 
tient was admitted the diagnosis of aplastic ane- 
mia could have well been made. A sternal bi- 
opsy was made prior to splenectomy, but in spite 
of the decreased bone marrow elements, the op- 
eration was done in the hope that the removal 
of the normal agent of thrombocyte destruction 
might be of value. The correctness of this as- 
sumption was borne out by the increased platelet 
counts after operation. The measure, then, was 
only palliative, and whether or not it was justi- 
fied is open to question, since the temporary re- 
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lief provided is hardly worth the travail of the 
operation. 

The following case illustrates the more acute 
type of thrombopenic granulocytopenia, and be. 
cause of its acuteness, severity and short dura. 
tion, there is little likelihood of confusion with 
purpura hemorrhagica. 


Case 2.—(Patient of Dr. Vernon Powell.) A woman 
age 30, was admitted to Emory University Hospital on 
April 18, 1931. Her chief complaint was sore throat, 
weakness, and soreness of shoulders, back and legs for 
the past three weeks. She had begun to feel badly 
three months before. Her family history and personal 
history were essentially negative and she was in good 
health until five months previously, when her Wasser- 
mann reaction was strongly positive. Since that time 
she had been under antiluetic treatment. Three weeks 
before admission she had a severe ulcerative pharyngitis 
and peritonsillar abscess, which was incised. 

On admission, her temperature was 103, pulse 118, 
and respirations were 28. She was well developed and 
well nourished. She had a husky voice and was slightly 
deaf. There was a macular rash over the abdomen and 
chest. The right posterior cervical nodes were palpable, 
The teeth were good. There were no positive chest 
findings. The throat was red, injected, and had one 
small ulcer. 


The patient continued to have a high, irregular, sep- 
tic temperature after admission, with multiple petechiae, 
profuse nasal hemorrhages and ulcerations of the buccal 
cavity. She finally became irrational, comatose. and 
died ten days after admission. 

Autopsy showed generalized petechiae of the pleural 
surfaces, gastrointestinal tract and viscera. The bone 
marrow was hypoplastic for the myeloblastic and throm- 
boblastic elements. 


Fig. 8 
Marrow lymphocytes in stages of formation and degen- 
eration. 1.Early lymphocytic division. 2. Lympho- 
blast. 3. Adult lymphocytes. 4. Beginning degeneration 
with loss of cytoplasm. 5. Degenerated lymphocyte 
devoid of cytoplasm. 6. Degeneration and rupture of 
nuclei. 7. Stages of nuclear disintegration. 
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Per Cent Hb. 


417-31 2100 

4-18-31 2150 3,000,000 40 
4-19-31 700 2,800,000 50 
4-19-31 1100 2,770,000 50 
4-20-31 500 2,960,000 60 
4-20-31 1350 2,540,000 60 
421-31 1500 3,320,000 70 
422-31 800 2,900,000 70 
4-22-31 1050 1,900,000 60 
4-23-31 400 2,740,000 50 
4-23-31 600 2,000,000 50 
4-24-31 750 2,000,000 50 
4-25-31 400 3,000,000 60 


Death this date 


CONCLUSIONS 


(1) A brief summary of the important fea- 
tures of granulocytopenia is presented. 


(2) A suitable classification for the granulo- 
cytopenic diseases, 
changes and clinical features, is suggested. 

(3) The syndrome of thrombopenic granulo- 
cytopenia, consisting of marked neutropenia, 
marked thrombocytopenia, slight anemia, normal 
coagulation and prolonged bleeding time, delayed 
clot retractility, petechiae, hemorrhages, terminal 
infection, and death, is described, with case re- 
ports. 

(4) The importance is emphasized of careful 
differentiation of thrombopenic granulocytope- 
nia, a disease of the bone marrow, and idiopathic 
thrombocytopenia, a disease presumably of the 
spleen. 


based on bone marrow 
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BLOOD FINDINGS 


Platelets Gran. Cells Comment 


40,000 0 Transfusion 

14 

8 Blood cultures negative 
60,000 0 

4 Petechiae 

15 Epistaxsis 

4 Ulcerated throat 

2 Black stools 

3 Bleeding continues 
25,000 0 

0 Transfusion 

1 


DISCUSSION (Abstract) 


Dr. Pauline Williams, Richmond, Va—The volumi- 
nous literature on these so-called blood dyscrasias has 
appeared within the past few years, most of it since 
Schultz, in 1922, reported his observations on a group 
of patients having ulcerated sore throat associated with 
a leucopenia in which there occurred a marked diminu- 
tion or absence of the granulocytes and other mani- 
festations which characterize the syndrome called 
agranulocytosis. Subsequently, the term agranulocytic 
angina came into use. Later, when cases were observed 
with similar clinical, blood and bone marrow pathology, 
but without the angina it seemed apparent that these 
were simply atypical cases belonging to the same 
group, which were being erroneously designated. Bald- 
ridge and Needles, in a recent issue of the American 
Journal of Medical Sciences, point out that the term 
agranulocytic angina probably has hindered an under- 
standing of the condition it is used to designate, as it 
gives unwarranted prominence to an inconstant and 
non-specific manifestation, namely: the angina. More- 
over, the term agranulocytosis may be variously inter- 
preted. Happily, these terms are now being abandoned. 

The paper by Drs. Kracke and Roberts, published 
last year, to which the essayist has just referred, re- 
cords in detail their findings in a recurring attack of 
granulocytopenia. This indicates, it seems to me, the 
most logical approach for future study, namely: the 
relentless watchfulness for second attacks and the re- 
cording of observations between attacks. That the func- 
tion of the bone marrow is at least temporarily sup- 
pressed, and that the granulocytes begin to disappear 
from the blood stream before the clinical onset, is a 
most significant finding. This introduces the so-called 
three onsets, namely: marrow, blood, and clinical, which 
immediately directs attention to the probability of an 
initial bone marrow injury. To determine the nature 
of this injurious agent is only one of the several items 
to be investigated. Of equal interest is the pathogene- 
sis, especially the answer to the question, “Why the 
selective aplasia or hypoplasia?” 

The importance of differentiating thrombopenic 
granulocytopenia and idiopathic granulocytopenia cannot 
be overemphasized, since the therapeutic measures are 
quite different. Despite the fact that splenectomy has 
proven effective in cases which seemed to indicate this 
method of treatment, fatal cases are reported to have 
followed the procedure, under apparently favorable 
conditions. It now appears that sternal bone marrow 
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biopsy is indicated in these dyscrasias where doubt 
exists as to the diagnosis. 

Dr. Jackson and his associates of Boston have de- 
scribed, in the current issue of the Journal of the 
American Medical Association, what promises to be a 
valuable therapeutic aid in some of these conditions. 
They treated 20 cases of malignant neutropenia of 
varied etiology with intravenous and_ intramuscular 
injections of a pentose nucleotide, which Dr. Jackson 
demonstrated in human blood in 1924. This appeared 
to have a favorable effect in stimulating inactive bone 
marrow. There were 14 recoveries in the group. The 
favorable effect, however, seems not to have been noted 
in cases of leucemia or sepsis without neutropenia and 
leucopenia. 

I cannot take issue with Dr. Kracke, as I agree with 
him in his interpretations thus far. If his classifica- 
tion is accepted, it will, no doubt, prove most useful. 


Dr. Kracke (closing)—I have noticed no evidence 
of the lymphoid hyperplasia, except in one _ instance. 
One of the cases that we have seen in Atlanta was a 
woman about 30, whose illness was characterized by 
weakness from a previous attack of influenza. She was 
so weak that she had remained in bed for three weeks 
following. However, she suffered no pain. A _ blood 
count on this individual showed 8,000 leucocytes, with 
no granular cells. We felt that we were dealing with 
an unusual condition, to say the least. We had not 
encountered it before. Further studies from time to 
time showed a gradual diminution in these leucocytes 
until finally the count dropped to 500 or 600 with 
death. I would interpret this as being some type of a 
compensatory lymphoid reaction to compensate for a 
previous disappearance of granulocytes. 

Perhaps a somewhat similar condition might have 
been present in Dr. Owen’s case presented this morn- 
ing, which might have been granulocytopenia with later 
lymphoid hyperplasia, simulating lymphosarcoma. 


POSTOPERATIVE CARE OF FOREIGN 
BODY IN THE LUNG IN INFANTS 
AND YOUNG CHILDREN* 


By M. F. Arsuckte, M.D., F.A.CS., 
St. Louis, Mo. 


In infants and young children who have aspi- 
rated a foreign body, certain problems of treat- 
ment occasionally arise which are not cften seen 
in older children. Because of the age of the 
patient and the size of the airway, the margin 
of safety is reduced. The postoperative care 
can, in great measure, be facilitated by a con- 
sideration of the findings and in selection of the 
type of operation. These patients are more 
liable than older persons to complications, such 
as shock, cyanosis, dyspnea, and sepsis. 

In a robust infant with no complicating con- 

*Read in Section on Ophthalmology and Otolaryngology, South- 


ern Medical Association, Twenty-Fifth Annual Meeting, New Or- 
leans, Louisiana, November 18-20, 1931. 
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dition, the ordinary examination and _ routins 
bronchoscopy are indicated. Such patients usy. 
ally progress to uneventful recovery, 


In the case of an infant who enters the hospi- 
tal in a state of shock with cyanosis and dysp- 
nea, immediate supportive treatment is impera- 
tive. Hypodermatic stimulants such as caffein 
sodium benzoate should be administered, and 
the patient should at once be placed in an oxy. 
gen tent. 

A tracheotomy set should be at the bedside 
and a surgeon should be in constant attendance, 
pending the completion of arrangements for 
bronchoscopy. A routine bronchoscopy may 
then be done with safety; the patient replaced in 
the oxygen tent and watched for subsequent de- 
velopments. If signs of sepsis such as fever 
and leucocytosis develop, with interference with 
aeration, as indicated by indrawing or stridor, 
drainage should be provided by a tracheotomy 
and the very frequent application of suction. 
This I believe to be the surest method of avoid- 
ing serious lung complications. 

In the case of the infant who has had a for- 
eign body in the lung for a considerable period 
and who is septic as the result of lung infection, 
the probability of exacerbation of all symptoms 
after operation is great. Such infants are ane- 
mic and undernourished and weak and have a 
lowered power of resistance. The mucosa 
throughout the tracheobronchial tree is inflamed, 
and for this reason the airway is already en- 
croached upon. Swelling readily follows the 
slightest trauma. When the foreign body is re- 
moved there is often a flooding of the tracheo- 
bronchial tree with purulent pent up secretions. 
These not only block the passage of air through 
the trachea, but there is a tendency for the in- 
fection to spread to the uninfected lung area, 
with further exacerbation of symptoms, pro- 
vided these secretions are allowed to remain in 
the airway. It is in anticipation of this condi- 
tion that tracheotomy with lower bronchoscopy 
is recommended in such cases. 


After bronchoscopic removal of the foreign 
body such patients should be under the constant 
care of a nurse whose special duty it is to apply 
suction to the tube whenever, and as often as. 
secretions are in evidence. Secretions must not 
be allowed to accumulate in the tube where they 
will be sucked back and forth with each respira 
tion. The inner tube must be changed and 
cleansed frequently. Such patients should be 0 
an oxygen tent; fluid should be forced. If 
suction and change of the inner tube do not 
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provide sufficient airway, as will be denoted 
by restlessness, cyanosis and dyspnea, the 
house surgeon must change the outer tube and, 
while changing it, he should encourage coughing 
while the wound is held open by the Trosseau 
dilator. By this method infants frequently will 
cough out considerable plugs of mucus, and it 
has been noted that small particles of foreign 
body are sometimes coughed out while the wound 
is thus held open. If by such treatment respira- 
tion is not satisfactorily improved, the bron- 
choscope should be inserted and suction applied. 
Occasionally plugs of inspissated mucus will be 
found below the bifurcation; these adhere to the 
wall of the bronchus and act as foreign bodies. 
After removal of such a plug there is usually a 
very considerable increase in the amount of 
mucus coughed up. This is practically always 
accompanied by a drop in the temperature, a 
decrease in the respiratory rate, in the leuco- 
cytosis, and an improvement in the general con- 
dition. 


Inflammatory changes in the bronchial mucosa 
will, I think, subside more readily if the res- 
piratory rate is slow than when it is rapid. For 
this reason, as well as the necessity for better 
oxygenation, the oxygen tent is an important 


adjunct in treatment. 


The question of medication is an important 
one and is a point about which much discussion 
revolves. The problem of freeing the airway of 
secretions must be solved. Is it advisable to 
administer remedies which will decrease this se- 
cretion of the bronchial mucosa, or is this un- 
wise? 

Since the secretions of the bronchial mucosa 
serve as a protective measure because of their 
bactericidal qualities and mechanically by float- 
ing injurious material away from the mucous 
membrane, the increased secretion of mucus 
should be encouraged rather than discouraged. 
Following this line of reasoning, the administra- 
tion of remedies such as morphine or atropin 
would be contraindicated, whereas the use of 
expectorants would be indicated. When the 
pulmonary mucous membrane pours mucus 
into the bronchial tubes it will be forced into 
the trachea, whence it should be removed 
promptly by suction. If it is allowed to re- 
main, it becomes a frothy, viscid bubbling mass 
of mucus and pus which fills the airway and 
also the lung. The astonishing thing to me is 
that the patient does not more often “drown in 
his own secretion,” a phrase coined by Dr. Jack- 
son, with which you are all so familiar. 
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As I shall demonstrate by slides, it is rather 
surprising how quickly the secretions in the 
tubes become purulent and contain bacteria in 
astonishing numbers with evidence of phagocy- 
tosis. The enormous area exposed to these in- 
fectious secretions probably explains the rapidity 
with which fever, leucocytosis and other signs of 
inflammation appear. The favorable reaction 
to tracheotomy and the faithful application of 
suction and such other methods of treatment as 
have been described above in this class of cases, 
justifies, I think, and indicates this method of 
treatment. 


Decannulization may be carried out when the 
inflammatory reaction has quieted down so that 
suction is no longer needed. 


Case 1—July 8, 1931, R.S.,a three year old boy, three 
hours before admission, fell with an all-day sucker in 
his mouth. His mother found him crying and bleeding 
from the mouth. The candy and stick were intact. 
He soon became very pale and had a rattling in his 
breath. When he was admitted to the St. Louis Chil- 
dren’s Hospital his mouth and pharynx were filled with 
bloody, frothy mucus. There was some tracheal stridor. 
The temperature was 40.3° C., pulse 150, respirations 
were 40, white blood cells 29,000. Direct examination 
revealed an enormous quantity of mucus in the mouth 
and pharynx and loss of the soft tissues down to the 
vertebral column in the hypopharynx, over an area 
the size and shape of the candy. The patient was in a 
state of collapse. The oxygen tent gave little relief. His 
condition did not improve, and apparently the amount 
of mucus in the tracheobronchial tree was increasing. 
It was decided that tracheotomy for drainage might 


Chart 1, Case 1 
Explanations on chart. 
At top, reading from left to right: (July 8) W. B. C. 29,000; 
Glucose. Caf. Sod. Ben. (July 11) W. B. C. 12,900. 
At bottom, reading from left to right: (July 8) Oxygen Tent. 
(July 9) Tracheotomy and lower bronchoscopy. Oxygen 
Tent. Hemolytic streptococci and hemalytic staphylococci. 
Heavy black line == Temperature. 
Medium black line connected by round dots == Respiration. 
Broken line == Pulse. 
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help. When the trachea was opened it was found to 
be filled with thin, purulent secretion. Culture showed 
hemolytic streptococci and staphylococci. 


The cells in the fluid from the trachea were poly- 
morphonuclear neutrophils, many of which contained 
bacteria. Definite improvement followed tracheotomy. 
The rales cleared up rather promptly and the tempera- 
ture of the child improved accordingly. A Hill feeding 
tube was kept in p!ace for a few days because of the 
pharyngeal injury. 

Case 2.—August 18, 1931, Baby H. E. G., a thirteen 
months old boy, entered the hospital. 

About ten hours before admission he had a sudden 
violent attack of coughing with marked cyanosis. His 
color soon improved, but his sleep was restless and he 
had a rattle in his throat. The parents were reassured 
by the physician who saw him, and returned home. A 
few hours later he had another attack of violent cough- 
ing with cyanosis. The physician then sent him to the 
hospital. He arrived in a semi-stupor with the skin 
dead white and lips purple. There were limitation of 
chest movements on the right side, dullness, and dimin- 
ished breast sounds. Fluoroscopic examination showed 
increased density throughout the right side and very 
slight movement of the diaphragm on the right. The 
heart shadow was displaced to the right. The patient 
was unconscious. A 5 mm. oxygen-carrying suction 
bronchoscope was introduced, with considerable relief 
of cyanosis. A rounded white object filled the right 
main bronchus tightly. There was no forceps space. 
The object was slippery and it was necessary to bite 
out a part of its presenting surface in order to make 
forceps space. The object was grasped and drawn up 
into the trachea, but the grip of the swollen mucosa 
dislodged it from the forceps, so that it stopped in the 
trachea immediately above the bifurcation. Breathing 
stopped and the patient turned black; the object was 
pushed back into the right main bronchus so that res- 


> Se 


Chart 2, Case 2 
Explanations on chart. 

Top: (August 19) W. B. C. 16,050. 

At bottom, reading from left to right: (August 18) Oxygen 
tent—Respiration rapid. Bronchoscopy. Ringer’s sol. 
sub. Q. (August 19) Oxygen Tent. Bronchoscopy. (Au- 
gust 20) Oxygen Tent. (August 21) Oxygen tent—sud- 
den respiratory embarrassment. Tracheotomy and _ bron- 
choscopy (lower)—condition was much better after this 
bronchoscopy. 


May 1932 


Case 2, Plate 1 


H. G., 8-18-31. Thirty minutes before operation, this 


antero-posterior view of the chest, supine, was taken, 
There is complete opacity over the entire right Jung 
field. The heart shadow and mediastinal contents, in- 
cluding the trachea, are displaced into the right chest. 
There is a small rounded clear area in the upper right 
chest along the mediastinal side and some of the major 
bronchi are outlined through the opacity. The left 
lung field shows an increased air content. The x-ray 
diagnosis is massive atelectasis of the right lung. The 
= diagnosis is foreign body in right main bron- 
chus. 


Case 2, Plate 2 


H. G., 8-18-31. Thirty minutes after removal the x-ray 


film shows partial aeration of right lung with the heart 
shadow and mediastinal contents, including the trachea, 
more nearly in normal position. 


af 
3 


Case 2, Plate 3 
H. G., 8-20-31. The same case two days later shows a 


normal chest picture. 


piration could be carried on in the left lung. A better 
grasp was then obtained and a large white bean was 
withdrawn with the bronchoscope. The bronchoscope 
was then reintroduced and a considerable amount of 
purulent secretion was removed from both bronchi. 
No additional foreign body was seen. White cells were 
16,050. On the following day the child was in a fairly 
good condition, but air was not entering the left lung 
freely because of partial obstruction of the bronchus. 
A second bronchoscopy revealed a fairly large particle 
of bean in the left main bronchus. Two days after 
this, the child developed sudden respiratory embarrass- 
ment with retraction and stridor. This was not re- 
lieved entirely by the oxygen tent. Tracheotomy and 


until tre Fas pat 


ions Wee between: 


Chart 3, Case 3 
Explanations on chart. 
Reading from left to right: (September 18) Bronchoscopy. 
_ Tracheotomy. (September 21) Oxygen Tent. 
Respirations were between 55-60 until two hours after patient 
was placed in oxygen tent; then they were between 
35-40 for the remainder of this period. 
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lower bronchoscopy with suction were followed by a 
marked improvement. Otherwise recovery was un- 
eventful. 


Case 3—Baby C. K., age twenty months, entered 
the hospital September 18, 1931. 


Five weeks before admission he choked on a glazed 
peanut. He had an attack of coughing with slight 
cyanosis. He also developed a wheeze, and this, as 
well as an intermittent cough and low grade fever, had 
been present since that time. His temperature was 37.5° 
C., and white blood cells were 30,000 on admission. 

Dr. P. V. Lynch and Dr. W. R. Cleveland, 
of Evansville, Indiana, had made the diagnosis of 
foreign body in the lung with atelectasis of the 
right lower lobe and _ obstructive emphysema of 
the right middle and upper lobe. These findings 
were confirmed by our examination. He had the 
“split cough.” The bronchus contained several frag- 
ments of peanut, which were embedded in pus, and 
there was marked swelling of the mucosa which re- 
sembled granulation tissue. The bronchial mucosa 
everywhere, including that on the left side, was red and 
swollen. A few hours after removal of the foreign 


Case 3, Plate 1 

C. K., 9-18-31. The plate made at the end of expiration 
shows displacement of the heart and mediastinal con- 
tents to the left and a widening of the lung field from 
apex to base and from lateral wall to dorsal spine. The 
right leaf of the diaphragm is depressed. The costo- 
phrenic angle is deep and wide; the opposite lung 
field somewhat narrowed. There is haziness particu- 
larly over the upper half of the left lung field, with 
a moderate increase in the hilus shadow on either side 
with increased lung markings which extend far out. 
There is an increased air content in the lower part of 
the right lung. There is an area of greatly increased 
density just above the right leaf of the diaphragm and 
extending from the anterior end of the fifth rib to the 
anterior end of the seventh rib. X-ray diagnosis is 
obstructive emphysema of the right lung, with infiltra- 
tion at the right base. The clinical diagnosis is foreign 
body in the right main bronchus. 


y 1932 Vol. XXV No. 5 
‘ 
t 
r 
4 : 
> 


SOUTHERN MEDICAL JOURNAL May 103) 


Case 3, Plate 2 


C. K., 9-21-31. The plate made at the end of expira- : 

tion continues to show marked displacement of the Case 3, Plate 3 

mediastinal contents to the left, with marked obstruc- C. K., 9-22-31. The plate made at the end of full ex- 

tive emphysema of the middle and lower lobes and piration shows some evidence of obstructive emphysema 

flattening of the diaphragm. The infiltration in the in the right lung, but the heart and mediastinal con- 

base of the right lung is rapidly clearing up as com- tents are in normal position. It will be noted that 

pared with the previous plate. there is a marked difference in the position of the heart 
and mediastinal contents when plates 9-21-31 and 


» s . 9-22-31 are compared. It will be recalled from the 
body he was quite restless. There was retraction and case veport thet the respiratory tate dropped fom 


the pulse and respiration were rapid. The trachea was 55-60 to 35-40 per minute very promptly after the 
opened and found filled with muco-pus. Bronchoscopic child was the it 
suction was applied with immediate improvement. His this 
color was good, but his respiratory rate continued high port for description of change in physical signs and 
(55 to 60). The obstructive emphysema was slow in radiological findings.) 

clearing up. It was thought that this might be has- 
tened if the respiratory rate could be decreased. He 
was placed in an oxygen tent in order to accomplish 
this. After two hours in the tent the rate dropped 
to 35 to 40. Within three or four hours the decrease 
in the emphysema could be made out by the physical 
signs and corroborated by x-ray plate. 


Case 4—Baby L. P., age twelve months, had aspi- 
rated a peanut a few hours before admission, December 
9, 1930. On admission she had a moderate cyanosis 
without marked indrawing, but she was quite restless 
and her temperature was 102° F. Soon after, she de- 
veloped stridor. She was seen by some of the other 
men on the service, who did a tracheotomy and lower 
bronchoscopy. No foreign body was found. I saw 
her for the first time on December 11, because of a 
sudden attack of cyanosis and extreme dyspnea. At this 
time she looked as if she were about to die. A 4 mm. 
bronchoscope was introduced through the trachea 
wound and it was found that the airway contained a 
very considerable amount of thick tenacious pus. In 
the right main bronchus there was a plug of pus 
which had the appearance and consistency of thick : ‘ Chart 4, Case 4 
glue. This stuck to the mucosa and was large to right: (December 9) Tracheotomy and 
enough partially to block the lumen. It was removed attempted bronchoscopy. (December 11) Lower bron- 
with forceps. After its removal there was a very con- choscopy—plug of mucus removed from i en = 
siderable of pus which welled up from below, Lower 
and breathing was resumed in this lung. It was nec- bronchoscopy——zreat relief following this bronchoscopy. 
essary to repeat the application of suction through the Pulse rapid and thready; respirations fast and shallow. 
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bronchoscope several times and suction was applied 
through the trachea at frequent interva's. Recovery 
was uneventful. 

I am much indebted to Dr. Sherwood Moore and Dr. 
Hugh Wilson for their help in the radiological study 
of these cases, and to Dr. Alexis Hartmann and Dr. 
L. W. Dean for their untiring aid in the clinical study. 


SUMMARY 


The application of suction through the trache- 
otomy tube is a most satisfactory method of 
supplying lung drainage and of freeing the air- 
way of obstruction. If one is unsuccessful by 
this method, the bronchoscope should be em- 
ployed, even though it be necessary to do this 
repeatedly. The secretion of mucus should be 
encouraged rather than discouraged. This will 
be aided by the free administraticn of, fluids 
either by mouth or by parenteral methods. No 
sedatives should be given. Expectorants are 
indicated. No drugs should be given which dry 
up the secretion. The oxygen tent is a most 
important adjunct, by the use of which many 
lives will be saved. 


DISCUSSION (Abstract) 


Dr. F. E. LeJeune, New Orleans, La—The occurrence 
of edema of the tracheobronchial tree following the 
aspiration and removal of a foreign body is a condition 
of greatest concern to both patient and physician. In 
such edema, cyanosis does not always manifest itself 
readily and it becomes necessary to place importance 
upon the symptoms of restlessness and dyspnea. Delay 
in doing a low tracheotomy after the onset of these 
symptoms is often regretted. 

Following the extraction of a foreign body I have 
made it a routine procedure to reintroduce the bron- 
choscope, if necessary, to aspirate the pent-up secre- 
tions. Aspiration should not be confined to the bron- 
chus harboring the foreign body, because when the 
intruder is removed the secretions, as stated by Dr. 
Arbuckle, frequently invade the other bronchus. Par- 
ticularly is the procedure urgent and necessary when 
dealing with foreign bodies of vegetable origin. Nut 
kernels seem to be the most violent offenders, produc- 
ing a marked toxic irritation accompanied by a certain 
amount of edema and great increase in bronchial secre- 
tions that cannot be expelled due to impaired laryngeal 
motility. This condition so closely resembles pneumo- 
nia that an error in diagnosis is possible and delay at 
this stage in doing a tracheotomy is frequently fatal. 

I fully agree with Dr. Arbuckle that a low tracheot- 
omy followed by the judicious use of suction is the 
method of choice in the treatment of edema of the 
tracheobronchial tree following the extraction of foreign 
bodies. In these cases the larynx and subglottic space 
are put at rest and accumulated secretions removed by 
means of suction if it is used by some one who under- 
stands and recognizes the delicacy of the structures in- 
volved. 


Following the extraction of foreign bodies I have long 
made it a practice to give these patients small doses 
of ammonium iodide and syrup of ipecac, an expectorant 
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mixture, to assist them to throw off and cleanse the 
bronchial tree of the increased secretions. These little 
patients are always in need of an abundance of oxygen, 
and I know of no better method to fill this want in 
cases which develop edema than by the use of the oxy- 
gen tent. 


Dr. Arthur E. Hoge, Wheeling, W. Va—In an occa- 
sional case in which the mucus is very thick, instilling 
saline into the tracheotomy tube has seemed to aid in 
the removal of the secretions. I should like to ask 
Dr. Arbuckle what he thinks of that procedure. 

Dr. John H. Foster, Houston, Tex—We should draw 
a line of distinction in these cases between edema of 
the lungs and purulent bronchitis. They are two dis- 
tinct types of case. Personally, I think as a preventive, 
or as a treatment in the early stages of the edema of 
the lungs, there is nothing so good as atropin. It 
prevents an excessive amount of secretion which forms 
hard masses in the lungs if allowed to remain there, it 
prevents atelectasis, and I feel that the use of atropin 
is thoroughly indicated in these cases. After purulent 
bronchitis with thick secretions has developed, then I 
think atropin should not be used. 

When the secretion has become thick, with a tendency 
to form hard masses in the bronchial tubes and block 
them, nothing will help except suction, and even later 
tracheotomy; but until that condition supervenes I 
would not, unless there is an edema in the glottis, see 
any indication for tracheotomy. Certainly it is true, 
as Dr. Jackson pointed out years ago, that whenever 
you do a tracheotomy you remove Nature’s greatest 
aid in expelling things from the bronchial tubes. In 
other words, in order for a patient to cough well it is 
necessary to have a glottis to close, giving pressure and 
an explosive action. When you put in a tracheotomy 
tube that is lost. 


Dr. George B. Collier, New Orleans, La—I want to 
ask Dr. Arbuckle if he uses local anesthesia or general 
for his bronchoscopy ? 

Does he employ, when taking out the bronchoscope, 
something like mono-chloro phenol, instilling it into the 
bronchoscope as it is removed? 

Does he think it would be advantageous to use, for 
example, compound tincture of benzoin, as we use it in 
croup? 


Dr. Louis Daily, Houston, Tex.—In serious cases we 
may have to resort to tracheotomy to save life, but 
this is not the rule. 

The possibility of two foreign bodies, one of which 
may not be radiopaque, should not be forgotten. 


Dr. H. M. Taylor, Jacksonville, Fla—-When a pa- 
tient comes in with subglottic edema, before I do a 
bronchoscopy, I try to decide whether I may have to 
do a tracheotomy in three or four hours following the 
bronchoscopy. If one has to do a tracheotomy, I 
think it is better to do it first. 


Dr. T. W. Moore, Huntington, W. Va—We are often 
misled by the history in foreign body cases. Even 
when it is perfectly clear, the parents will frequently 
insist that the child could not possibly have put a for- 
eign body into its mouth. 


Dr. William A. Wagner, New Orleans, La—I do not 
employ early tracheotomy in edema of the bronchial 
tree unless there is edema of the larynx. A function- 
ing larynx is necessary for efficient removal of accu- 
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mulations in the trachea. I prefer frequent bron- 
choscopy and in addition I believe in dependent drain- 
age by lowering the head of the bed with the admin- 
istration of ammonium chloride or any other expec- 
torant in the early stage, and the use of atropine in the 
asthmatic stage. I think we have overlooked the use 
of digitalis to maintain a strong heart. In addition to 
the suggestions of the essayist, I prefer frequent bron- 
choscopy, dependent drainage, and supportive measures 
for the heart. 


Dr. Arbuckle (closing).—I have long ago come to the 
conclusion that trauma is not the sole cause of the 
edema of the larynx which occurs in these cases. They 
are already infected, and trauma which ordinarily would 
Pass unnoticed may cause an unusual amount of swell- 
ing. 

I do not give drugs if I can avoid it except expec- 
torants, which are practically always indicated. 


We usually re-examine these small children imme- 
diately after operation, using a smaller tube than was 
employed during removal of the foreign body. If I 
use a 5 for operating, I use a 4 for re-examining, which 
causes very little trauma. This procedure gives an op- 
portunity to remove by suction secretions present in 
the tracheobronchial tree, and it is surprising how rap- 
idly the tubes fill up. Occasionally an additional for- 
eign body is found. 


I am not over enthusiastic about the instillation of 
watery solutions into the bronchial tree. I know it is 
done, but I prefer to have the needed moisture come 
from the blood stream plus steam inhalation either with 
or without the addition of compound tincture of ben- 
zoin. 

Dr. Foster mentioned the formation of hard masses 
of mucus in the lung. If the mucus does remain in 
the lung for a long period, it will surely form hard 
masses, and the only way to prevent this is to keep 
the secretions in a fluid state and remove them by 
suction. The use of compound tincture of benzoin in 
steam has helped in many cases. 


The great importance of withholding drugs which de- 
crease the secretion of mucus and check the impulse 
to cough is, it seems to me, self-evident. 


I do not use anesthetics of any type in young chil- 
dren. They frequently are already using the accessory 
muscles of respiration, and if you put these out of 
commission by anesthesia, artificial respiration will be 
required. 


In young infants who are already unconscious their 
best interests are served by doing a tracheotomy first, 
then a lower bronchoscopy. A bronchoscope in the 
trachea is a great comfort to the man doing the trache- 
otomy under such conditions. 


Undoubtedly it is true that greater intrabronchial 
pressure and a more thorough going cough can be pro- 
duced if the larynx is functioning normally, but the fact 
remains that patients do cough with very considerable 
force through a bronchoscope and even through a tra- 
cheal tube. One point which I especially wish to em- 
phasize is the fact that infants and very young children 
do not cough things out of the larynx well, even liquids, 
so that the larynx soon becomes filled with mucus which 
resembles whipped cream in consistency. 


Dr. Wagner spoke of the indications for tracheotomy 
and advocated late tracheotomy. With all deference to 
Dr. Wagner, my experience is, and I think it is the 
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experience of every man who has done a great number 
of these cases, that more lives are lost by late trache- 
otomy than by any other condition with which these 
patients are confronted. This is one of the points with 
which Dr. Chevalier Jackson deals at length and on 
the importance of which he lays special emphasis, 


A METHOD OF INCREASING THE SPR. 
CIFIC RESISTANCE OF A SYPHILITIC 
INDIVIDUAL TO HIS DISEASE* 


By Cuartes C, DENNIE, M.D., 
Kansas City, Mo. 


Jean De Vigo recommended mercury in the 
treatment of syphilis in the late part of the 
Fifteenth Century. Francisco Lopez De Villa- 
lobos discarded it in 1498, because he thought 
it was injurious to his patients. For four centu- 
ries this metal was used to combat this uni- 
versal disease. It was employed in every con- 
ceivable form. It was given by mouth, as in- 
unctions, injections, inhalations and even in 
the vein. The original plasters of Jean De Vigo 
were probably as effective as the more modern 
methods of administration. In all these four 
hundred years the only effective divergence from 
the mercurial course was the administration of 
the iodide recommended by Lugol. And then 
came the astounding discovery of Ehrlich in the 
early part of this century, which more than any 
one thing stimulated the study of this disease. 
A decade later, bismuth was employed by Leva- 
diti and tryparsamide used by Lorenz e¢ al in 
the treatment of paresis. 

The chemical treatment of syphilis has 
changed but little during the last twenty years, 
nor has its effectiveness been much increased. 
True, the different therapeutic agents have been 
juggled about and the syphilographers have 
found out what to do with them and what not 
to do with them, but the basic principles of 
treatment have remained the same. We do not, 
as yet, know a successful treatment for syphilis. 
We are at present in the calm of our own com- 
placency. Because we employ a drug that 
drives away cutaneous eruptions, causes mucous 
patches to disappear and temporarily restores 
the mental function of a paretic, we are satis- 
fied. We must admit that a satisfactory cure of 
syphilis has not been devised or even ap- 
proached. Therefore, we must use to the best 


*Read in Section on Dermatology and Syphilology, Southern 
Medical Association, Twenty-Fifth Annual Meeting, New Orleans, 
Louisiana, November 18-20, 1931 
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Fig. 1, Left—Shows radiographic studies of the femur of a three 
months old infant taken before malarial treatment was ad- 
ministered. It will be noted that the great trochanter is 
entirely destroyed, while the distal end of the bone shows 
a productive process. 

ig. 2, Right—Shows the same bone four weeks after malarial 
therapy has been instituted, that is, four weeks after the 
first chill. It will be noted the trochanter has been restored 
and that the distal end of the bone shows a diminution of 
the productive process. It is evident that the malaria had a 
double action, stimulating the osteoblasts at one end of the 
— and retarding the osteoclasts at the other end of the 
one. 


of our advantage those things that we have at 
hand. Nearly all of our energy has been di- 
rected toward finding a remedy that will kill 
the spirochete, the cause of the disease, and very 
little toward bettering the condition of the in- 
dividual who has within his tissues these same 


organisms. The non-specific treatment of syph- 
ilis has been attempted for many years, but it 
remained for Wagner von Jauregg to clarify the 
muddled waters and establish this proposition 
upon a sound therapeutic basis. Malaria has 
been used long enough and successfully enough 
to take it from the field of experimental medi- 
cine and place it upon an equal footing with the 
best of our therapeutic agents. 


_ The arsenicals, mercury, bismuth and_ the 
iodides are on one side of the therapeutic scale, 
malaria and the foreign proteids on the other. 
The former are used to kill, if possible, the 
Invading organism; the latter to raise the 
resistance of the individual to his own disease. 
One complements the other, so that the success- 
ful treatment of the individual demands the 
employment of both. Most therapeutists bend 


SOUTHERN MEDICAL JOURNAL 


463 


their efforts toward killing the offending organ- 
ism and pay too little attention to the indi- 
vidual who has the disease. 


THE ACTION OF THE MALARIAL PARASITE IN THE 
HUMAN ORGANISM 


The defense of the body against syphilis prob- 
ably lies in the recticulo-endothelial system. The 
pathologist recognizes this fact when he exam- 
ines syphilitic tissue under the microscope. The 
collar of lymphocytes in the perivascular tis- 
sues, the thickening of the endothelial lining of 
the blood vessels, the propagation of the stellate 
Kupffer cells in the liver which can be found 
in any stage of syphilis, are but indications of 
the battle that the reticulo-endothelial system 
is waging against the Spirocheta pallida, If this 
battle is successful, the individual lives in com- 
parative health. If it is unsuccessful, the host 
either dies or is crippled for the rest of his life, 
but in most instances an armed truce is set up 
between the host and the parasite, which may 
be broken at any time. In a long battle of 
many years, the reticulo-endothelial system be- 


Fig. 3, Left——Shows a mushrooming of the distal end of the 
femur with a deposition of excess bone around the joint, 
thus resembling a Charcot’s joint. 

Fig. 4, Right—The same joint four weeks after malarial therapy 
bad been instituted showing a shrinking of the distal end 
of the femur and a disappearance of the small bone frag- 
ments. 
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Fig. 5, Left.—Shows a disapzearance of te lime salts from both 
ends of the tibia and fibu‘a. 


Fig. 6, Right—Shows a replacement of the lims salts after 
malarial therapy. 


comes slugg’sh in its acticn against the invader 
and no longer carries forward the fight as it did 
in the beginning of its warfare. It is at this 
time that the immunity of the individual must 
be raised to the specific disease. 


It has long been observed that certain types 
of syphilis do not respond to the ordinary meth- 
ods of treatment. Again, this d'sease may re- 
spond well at first and later revive and continue 
in spite of all therapeutic efforts. In these cases 
the immunity of the individual toward his dis- 
ease must be increased. 

Let us state, as the basis of this thesis, that 
malaria doe: not free the individual of his dis- 
ease, but so increases his specific resistance that 
subsequent treatment by ordinary means be- 
comes much more effective. This increased re- 
sistance is so marked that the individual will 
respond with alacrity to the same treatment 
that was found to have no beneficial action be- 
fore the malarial regime was instituted. 


The plasmodium of malaria is perhaps the 
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most powerful stimulator of the reticulo-endo- 
thelial system known to medicine today. To 
the excellent work of Bahr and Breutsch we are 
indebted for the theory of its action. Breutsch 
drew his conclusions from the histological ex- 
amination of a great mass of material gathered 
over a period of years. 


The first action of the parasite is the stimu- 
lation of the endothelial lining of the smaller 
blood vessels with the consequent enlargement 
and desquamation of the individual cells com- 
posing that lining. These cells then take up an 
independent existence with the power of captur- 
ing, devouring and digesting their own food. 
It is observed that macrophages thus formed 
often contain from one to three red blood cells 
containing the malarial plasmodium in all stages 
of digestion. The large reticular mononuclears 
found in the blood of the malarial patient are 
probably specimers of this same macrophage. 


It is assumed that the Spirocheta pallida is 
devoured in the same way. The stellate Kupf- 
fer cells, derived from the reticulo-endothelial 
system, and found in the liver and spleen, are 
increased in number and activity. 


The plasmocytes and lymphocytes, the second 
and third lire of bodily defense, are increased 
in number and take up a certain amount of 
activity. The wandering cells of reticulo-endo- 
thelial origin, brought into existence because of 
the chronic irritative activity of the Spirocheta 
pallida, are stimulated into greater activity be- 
cause of the action of the malarial parasite. All 
have the presumptive power of accomplishing 
the following feats: 


(a) Using the malarial parasite as food. 


cake 


Fig. 7, Top.—A case of interstitial keratitis in a seven years 
old boy confined to one eye, the left. 

Fig. 8, Bottom.—The same boy four weeks after his first 
chill induced by malarial inoculation. 
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Fig. 9 
Ulcerative syphilis of the skin extremely resistant to all the 
ordinary methods of treatment. (From Dennie in the 
American Journal of Syphilis.) 


(b) Destroying the Spirocheta pallida in the same 
manner. 

(c) Using as food injured cells, cell detritus and im- 
mature cells blocking lymph channels or interfering with 
the activity of vital cells. 

(d) Restoring to the reticulo-endothelial system its 
original strength. 


This desirable result is probably brought about 
because of the power of these wandering cells to 
penetrate deep into tissues where the blood sup- 
ply is not overabundant, and their ability as 
ameboid bodies of insinuating themselves be- 
tween cell units. The paretic responds because 
these cannibalistic units can penetrate into terri- 
tory that ordinary antisyphilitic remedies cannot 
reach, thus destroying great numbers of the 
spirochetes present in that region. More impor- 
tant is the fact that these same units carry away 
destroying toxins, injured cells and the great 
mass of detritus left in the wake of the invad- 
ing syphilitic parasite. The comparatively 
healthy, but momentarily slowed brain cells are 
allowed to recover because of the fresh influx 
of oxygenized serum brought to them through 
cleared lymph channels. 

The role of the fever in this complex prob- 
lem is the bone of contention. The majority 
hold that excess temperature is the greatest fac- 
tor in the production of favorable results. By 
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what means it is brought about is a matter of 
conjecture, one school claiming that the organ- 
ism of syphilis dies when the temperature rises 
above a certain point, another asserting that 
the excessive oxygenation of the tissues is re- 
sponsible because of the anaerobic character of 
the Spirocheta pallida. Both schools may be 
right, but it is the opinion of Breutsch that high 
temperature is an activating factor only. He 
believes that the macrophage is highly indif- 
ferent to the Spirocheta pallida at normal body 
temperature. As the temperature is raised the 
macrophage becomes more voracious in direct 
proportion to the height of the fever. Some 
weight is added to this theory by the use of 
diathermy. 

We know that syphilis is first an acute stim- 
ulator of the reticulo-endothelial system, and as 
the tissues become used to the presence of the 
syphilitic parasite, it is converted into a chronic 
source of excitation. Therefore, there are al- 
ways present a certain varying number of macro- 
phages, plasmocytes and lymphocytes. When 
one raises the temperature of the syphilitic, 
these wandering cells take on renewed activity 
and not only destroy a great number of para- 
sites, but remove a varying quantity of dead 
material that interferes with the oxygenation 
and nutrition of the living cells. But we do 
not believe that heat alone will cause the pro- 
duction of new macrophagic units. Therefore, 
temperature alone cannot be the main factor. 
The diathermists, in order to prove their con- 


Fig. 10 
The same case four months after malarial therapy had 
been instituted. (From Dennie in American Journal of 
Syphilis.) 
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tention, must show that temperature is capable 
of producing new macrophagic units. 


All of our knowledge of the action of the 
malarial plasmodium has been drawn from the 
action of this parasite upon the paretic. Sim- 
ple deduction leads us to believe that this ac- 
tion would not be specific for paresis alone. 
The same phenomenon should take place in 
constructive bone and joint lesions, in resistant 
skin manifestations, in interstitial keratitis and 
in enlarged liver and spleen; in fact, in any 
location where the syphilitic lesion has not 
passed beyond the stage of resolution. To an- 
ticipate that mature connective tissue could be 
removed would be absurd. 


BONE AND JOINT LESIONS 


Only proven cases of untreated syphilis were 
used for this experiment. 

In the radiographic and photographic studies 
each group is represented by a single case. This 
does not represent the entire number of cases 
treated by the malarial method. 

From these three distinctive cases we will at- 
tempt to gain some knowledge. 

It has been our observation that constructive 
syphilitic lesions will resolve under malarial 
therapy. Destructive bone lesions of recent 
origin will be repaired under the same regime. 

Interstitial keratitis will clear up, but will 
recur unless subsequent antisyphilitic treatment 
is instituted. 

Resistant skin lesions will heal under malarial 
therapy, but will recur unless antisyphilitic 
treatment is immediately instituted. 

Wassermann negative resistant cases with cu- 
taneous skin manifestations may become Wasser- 
mann positive following malarial inoculation. 

From the observation of this experimental data 
we surmise that malarial therapy does not act 
at all in the same way as does the treatment 
with the arsphenamines, mercury and bismuth. 

It is a well known fact that spirochetes cannot 
be found in active lesions forty-eight hours after 
proper treatment with the arsphenamines. This 
signifies that the arsenicals, in combination with 
some substance of protoplasmic origin, destroy 
the Spirocheta pallida by direct action. Bis- 
muth and mercury probably act in the same 
way, but are slower in their action. We would 
then designate these substances as direct actors, 
although they might have a side action on the 
reticulo-endothelial system. 


The action of the malarial plasmodium set- 
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ting into motion the reticulo-endothelial system 
is much slower in destroying the parasite of 
syphilis. This phenomenon must be designated 
as an indirect action. The destructive action 
against the spirochete is due to the increased 
activity of the host. 


We can answer, once for all, a matter of dis- 
pute that has been in debate for a long time, 

Should patients receive antisyphilitic treat. 
ment after the use of malarial therapy? The 
answer is decidedly, yes. 

As soon as the individual has recovered from 
the effects of his malaria, he should receive en- 
ergetic treatment with the arsphenamines, mer- 
cury, bismuth and the iodides, unless there are 
contraindications for the same. This is true 
whether the patient is a paretic, a tabetic or 
has some form of somatic syphilis. 


CONCLUSION 


The arsphenamines, mercury and_ bismuth, 
modified by some protoplasmic body substance, 
have a direct action upon the Spirocheta pallida, 
When one uses these drugs, he is attempting to 
destroy the cause of the disease. 

Malarial plasmodium stimulates the reticulo- 
endothelial system and thus raises the resist- 
ance of the individual to his disease. With this 
agent, one treats the individual so that he may 
hold the disease in check. 


DISCUSSION (Abstract) 


Dr. Thomas W. Murrell, Richmond, Va.—Dr. Dennie 
says that he is not advising a method of therapy for 
syphilis, but is attempting to prove that there is some- 
thing besides the bactericidal action of drugs which may 
be employed. To me the key to the whole situation 
was his last slide. This man, inadequately treated by 
antisyphilitic measures, still had exaggerated syphilitic 
skin lesions. Malarial therapy was given, the patient 
improved and went away. The lesions then returned 
and this time the patient had a positive Wassermann 
reaction instead of the negative reaction which he pre- 
viously had. When his Wassermann reaction became 
positive Dr. Dennie gave him mercury, arsenic and 
iodides, with rapid disappearance of the lesions. There 
are so many instances of patients with a negative Was- 
sermann reaction who have syphilis that as a profes- 
sion we often discredit the negative Wassermann test; 
and yet in these cases called Wassermann-fast we prac- 
tically persecute patients with intensive treatment to 
secure a negative reaction which we do not believe 
in after we get. I heard Dr. Keidel once say on a visit 
to Richmond that he did not like to see his patients 
become Wassermann-negative too quickly, because it 
indicated to him some lack of ballast in the immuno- 
logical process. We seem to be afraid to bow down 
with John Kolmer to the Wassermann test as evidence 
of the condition of our patients. I cannot help believ- 
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ing that a positive Wassermann is good news and not 
bad news, as Cecil and other internists consider it. The 
patient’s resistance has a large bearing on the success of 
the therapy which we adopt. 


Dr. Hugh J. Morgan, Nashville, Tenn—Two years 
ago, at the meeting of the Association for American 
Physicians, Drs. Cunningham, Seale Harris, Jr., Thomp- 
kins and I presented some work which tended to prove 
that the microphage that Dr. Dennie referred to in his 
paper was the dominant and characteristic cell in the 
lesions of experimental syphilis in the rabbit. Its pres- 
ence was so constant and so striking that we felt that 
if we could employ some means of stimulating it we 
might modify the course of the disease. We used trypan 
blue, which does stimulate the production of these 
cells, and found that we could favorably modify the 
course of syphilitic infection in the rabbit. We felt 
that in doing this we were employing a means of 
combating the infection through a mechanism native to 
the animal. Dr. Dennie’s ideas regarding clinical syph- 
ilis tend to fall in line with this experimental work. 


Dr. Paul F. Stookey, Kansas City, Mo.—I have had 
an opportunity to see many of Dr. Dennie’s patients 
who have been treated with malaria, many more than 
he has shown you today. Some of his therapeutic ac- 
complishments in malignant syphilis have been star- 
tling. I think it was Kyrle who recommended that ma- 
larial therapy be used in all cases of syphilis. This is 
a radical statement, but in those cases that do not 
respond to the ordinary treatment, and particularly 
in those cases that are arsenic-resistant, malaria is a 
valuable adjunct. 


Dr. David W. Goldstein, Fort Smith, Ark—Before 
inoculation with malaria in such cases, I believe that 
other and safer methods, such as foreign proteid injec- 
tions, should be considered. 


Dr. Dudley C. Smith, University, Va—It should be 
mentioned, to have the discussion complete, that the 
temedies usually employed in syphilis (arsphenamine, 
mercury and bismuth) all have more than treponemi- 
cidal action. The Treponema pallidum will live in 
fairly good concentrations of these chemicals. These 
remedies have “resistance-building” properties. 


There are certain clinical and pathological similarities 
between syphilis, tuberculosis and rheumatic fever. The 
only methods of treating the latter two are by long 
periods of complete rest with an abundant well-bal- 
anced diet. I sometimes wonder if it would not be 
valuable to emphasize these same factors more than we 
do in syphilo-therapy. 


_Dr. Dennie (closing) —I limited my talk to the ac- 
tion of one thing. It is not a complete paper at all. 
There are many other phases of treatment that are 
valuable and that could be discussed. I have used a 
great many typhoid injections and while the reaction is 
somewhat of the same nature as that due to the mala- 
tial Parasite, it does not compare in any way with 
malarial therapy. In the interstitial cases it has some 
feaction, but it was several months before I obtained 
apparent results. In the lesions of the palms and soles 
I obtained some benefit from typhoid, but nothing like 
that secured by the use of the malarial parasite. 


Iam not advocating the use of malarial therapy in 
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all cases of syphilis, but am trying to show that it is 
possible by some means to raise the immunity of the 
individual to his disease, and that malarial therapy is 
one means by which we may do this. We hope to find 
something less harmful and just as efficient in raising 
the immunity to that disease. 


RUPTURE OF THE KIDNEY* 


By Eart Fioyp, M.D., 
and 
J. L. Pittman, M.D., 
Atlanta, Ga. 


Our purpose in this presentation is to review 
the literature concerning rupture of the kidney 
and to report eight cases, emphasizing the end 
results as shown by study of function and pye- 
lograms. 

Emergency surgery is becoming one of our 
greatest fields, and injuries to the kidneys are 
proportionately on the increase. If such cases 
are to be interpreted correctly and promptly, all 
emergency hospitals should have on their staffs 
a urological surgeon. 

It is said that Galen was the first to describe 
a case of kidney rupture in 1561, and Dr. Row- 
den the first to perform a neophrectomy in 
1883 for a similar condition. Many cases have 
been reported since that time. 

In the majority of cases the rupture is due 
to direct trauma, and Kusters’ hypothesis as 
to the manner in which it is brought about is 
presumably correct, that, 

“The hydraulic pressure, acting through the full ves- 
sels and the pelvis of the kidney, causes the organ to 
burst along the lines radiating from the hilum toward 
the point of maximum impact against the ribs, the op- 
posing resistance being supplied by the vertebral col- 
umn.” 

Six of our cases were due to direct trauma, 
and in one of these there was evidence of pre- 
existing disease. Similar cases due to direct 
trauma have recently been reported by Delzell 
and Harrah,? Wesson,? Beach,‘ and others. 

Indirect injury, such as a fall upon the feet 
or buttocks, may cause rupture of the kidney 
according to Jefferson.° Muscular action alone 
may rupture the kidney, as in a case reported 
by Fox.® Watson‘ reported a case of a boxer 
who received such an injury while delivering a 
blow. 

Spontaneous rupture may also occur. Two of 


*Read in Section on Urology, Southern Medical Association, 
bee Annual Meeting, New Orleans, Louisiana, November 
-20, 
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the eight cases that we are reporting ruptured 
spontaneously, and there was an antecedent 
pathological condition present in both. In the 
literature we were unable to find a single case 
of spontaneous rupture that did not have some 
pre-existing disease. 

Many causes are listed as bringing about 
spontaneous rupture, such as_ tuberculosis, 
stones, infarcts, polycystic kidney disease, hy- 
dronephrosis, malignant tumors, and acute pa- 
renchymatous nephritis. In Amberger’s* case 
arteriosclerotic changes and cystic degeneration 
were the only evidence to explain the rupture. 
Wade’s’ case, often quoted, was a bilateral rup- 
ture in an individual with acute parenchymatous 
nephritis. Tuffier’? and Hartmann"! reported 
cases due to malignant tumors. Several cases of 
spontaneous rupture of a hydronephrotic sac 
have been reported, one by Mathe,’? and a sim- 
ilar case by Henline.* In the latter, the patient 
had had attacks of renal colic for a number of 
years. Judd’s case, quoted by Thomas," was 
unusual in that such attacks dated back fifteen 
years previous to the rupture. 


In our traumatic cases, the pathological con- 
dition varied from mild lacerations to a com- 
plete rupture of the kidney. As a rule, it is 
the location, and not the extent, of the tear in 
the kidney that determines the seriousness of 
the condition. Infection was a complication in 
one patient, Case 5 in this group, necessitating 
the removal of the kidney. The peritoneum was 
not torn in any of this series. When this oc- 
curs, it increases the gravity of the situation. 

The process of repair of a ruptured kidney. 
according to Wesson,’ is essentially the same 
as in any other parenchymatous organ. Con- 
nective tissue replaces the torn part and the 
function is decreased to a degree commensurate 
with the number of tubules destroyed. 

In the cases where there is pre-existing disease 
in the kidney, as in spontaneous rupture, the 
kidney parenchyma ruptures more easily than 
in instances where the organ is not diseased. It 
is usually accompanied by hemorrhage and 
sometimes urine into the perirenal space, and 
frequently followed by an abscess. 

The subjective symptoms in our cases were 
variable and sometimes misleading as to the 
severity of the injury. In two which were of a 
mild type of injury, there were hematuria and 
pain in the back. One patient was even in 
shock. In the severe injuries, there were shock, 
pain, tumor mass in the kidney region, and 
hematuria. These symptoms, however, were 
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much less marked than would have been ex. 
pected. 


Hematuria seemed to be the most common 
sign. There are certain instances, though, such 
as the existence of clots in the ureter, severed 
ureter, or torn renal vessels, in which even hema- 
turia may not be present. 

A striking fact was that the severity of the 
lesion did not correspond with the severity of 
the pain. This point has been stressed by 
others. A complete rupture may cause only 
slight pain. As Papin and Ambard!® have dem- 
onstrated, there are no sensory nerves in the 
kidney substance proper, and therefore the pain 
is not due to the injury of the kidney paren- 
chyma. It is the increase of tension that causes 
the pain. 

Rigidity over the affected side, in spite of the 
fact that there was very little pain, was a fairly 
constant sign. 

Elevation in temperature was present on the 
second and third day in practically all of the 
cases. Absorption of the clots might account 
for it in a few of them. 


EXAMINATION 


Blood in the urine, in addition to pain and 
rigidity over the lumbar region in a patient 
recently hurt, points to kidney injury. Ure- 
teral catheterization is perfectly justifiable in 
the event that an operation is to be done, for 
without a kidney on the opposite side, one might 
make the mistake of removing all the secreting 


kidney tissue that the patient has. Pyelography 
is defensible in spontaneous rupture and in those 
cases of the traumatic type where the diagnosis 
is doubtful. It is best, however, that one use a 
non-irritating solution like skiodan as a contrast 
medium. 


Intravenous urography is of help in determin- 
ing the presence of a kidney on the opposite 
side without cystoscopy. 

Fractures and injuries to other organs some- 
times occur at the same time as the injury to 
the kidney, as in Goinard’s'* case, and may 
mask it for a while. An exact diagnosis is then 
not always possible at first. Uncomplicated 
cases, though, as a rule, are not difficult to 
diagnose. It is the severity that cannot always 
be decided upon. 

A differential diagnosis between kidney rup- 
ture and injuries to other portions of the genito- 
urinary tract is sometimes necessary. Particu- 
larly is this true in small children. However, if 
one will systematize his urological examination, 
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the true situation can usually be determined. 
In Case 3 it was necessary to differentiate kid- 
ney from bladder injury in a child. 

The method we have used successfully in 
doubtful cases is as follows: a catheter is passed 
into the bladder. Should the catheter fail to 
drain urine from the bladder, after being intro- 
duced through an uninjured urethra, or drain 
only a small quantity of bloody urine, coupled 
with the symptoms of lower abdominal pain 
and muscular rigidity in a patient recently in- 
jured, one should suspect a rupture of the blad- 
der, In case an injected solution fails to return, 
or only a small amount returns, one can be 
fairly certain of a ruptured bladder. If the 
bladder washings are clear, then the bleeding 
must be coming from the upper tract. A’ cyst- 
oscopic examination will remove any doubt. 


TREATMENT 


In the traumatic type, the mild cases recover 
with expectant treatment. Bed rest, an ice cap 
to the side, coagulants, and morphia constitute 
the usual form of treatment. Cases 3 and 7 were 
so treated. Such cases should be examined 
later and a pyelogram and function test done 
if the future welfare of their kidneys is to be 
considered. How many of these later on de- 
velop stones and infections we cannot say, for 
the statistics at the present time are of little 
value. Casper’s case, quoted by Shapiro,}* 
formed calculi after the rupture. 

In severe injury a great deal of judgment in 
treatment is required. The symptoms, as stated 
before, may not be in proportion to the injury. 
Hematuria, which is one of the most common 
symptoms, may not respond to the usual simple 
measures and a transfusion may be necessary. 
This at least makes the patient a better opera- 
tive risk. 

All seem to agree that surgery is indicated in 
cases of profuse or persistent hemorrhage, ex- 
travasation, and infection. A nephrectomy 
should be done only upon those cases in which 
the bleeding is uncontrollable, the pedicle torn, 
or the pelvis or ureter is entirely severed along 
= the rupture, or if severe infection is pres- 
ent. 

To be too radical and immediately remove 
the kidney merely because it has ruptured is not 
justifiable under modern conditions. On the 
other hand, it is hardly better to delay opera- 
tion too long in cases of severe injury and allow 
complications to develop and bring about pro- 
longed invalidism with possibly a subsequent 
nephrectomy. 
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In spontaneous rupture one should operate 
early asarule. If the kidney is badly diseased, 
a nephrectomy should be done, provided the 
opposite kidney is capable of carrying on the 
work. As a prophylactic measure, it is a very 
gcod policy to do a nephrectomy in a case of 
complete destruction or a hydronephrotic sac, 
even though it is symptomless, for rupture may 
occur at some inopportune time from a very 
trivial injury. 


REPORT OF CASES 


Case 1—O. M., a man, aged 25, was admitted to the 
Grady Hospital May 12, 1930, complaining of pain in 
the left lumbar region and over the crest of the ilium. 
He was injured while playing baseball, s'‘iding into a 
base, but was able to finish the game. 


He was found to have some rigidity over the left 
kidney region, both in front and behind. The urine 
was loaded with red blood cells and the temperature 
was 90 to 101°. The blood in the urine was less on 
the second day, but became profuse on the third. He 
was transfused, but there did not seem to be any 
reduction in the bleeding. 

Cystoscopic examination revealed spurts of blood 
coming from the left orifice. A catheter up the right 
ureter obtained normal urine. 

He was operated upon and found to have a rupture 
of the upper pole which apparently extended into the 
superior ca'yx. The kidney was enlarged and_ there 
were dense adhesions around it which could not possibly 
have formed in the short time since the injury. (He 


Fig. 1 
Pyelogram showing deformity in superior calyx of left kid- 
ney. Picture taken six months after operation for rup- 
ture of the kidney. 
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stated later that he had had pain in that side on pre- 
vious occasions.) The kidney was sutured and tubes 
left in for drainage. 

The diagnosis was rupture of the upper pole of the 
left kidney. The kidney showed evidence of previous 
disease. 

He was re-examined six months later. There was an 
occasional pus and several epithelial cells in the left 
kidney specimen; kidney function was practically nor- 
mal, but the pyelogram showed a deformity in the su- 
perior calyx of the left kidney. 


Case 2.—E. P., a boy, aged 10, was admitted to the 
Georgia Baptist Hospital during the night of May 1, 
1929. He had fallen out of a tree and sustained an 
injury to the left side of his body on the previous 
day. The temperature was 99°, pulse 90, and respira- 
tions were 24. He complained of pain over the left 
kidney region. The urine was bloody. The x-ray 
showed a detachment of the head of the eleventh rib 
on the left aide. The hemoglobin was 70 per cent and 
the red blood count 3,520,000. 


He was given a blood transfusion on the first day 
and another transfusion on the second. He continued 
to pass large quantities of blood and there was some 
bulging in the left flank. The pulse rate increased to 
120 and there was marked pallor. He was operated 
upon 48 hours after entry. There were several blood 
clots in the perirenal space and a rent was felt in the 
upper pole of the kidney. There was considerable 
bleeding and no attempt was made to suture the kidney. 
It was packed with gauze and the wound closed. He 
left the hospital on the thirteenth day cured. This 
patient was re-examined two years later. The pyelo- 
gram showed the left kidney to be normal. 


Fig. 2 
Pyelogram showing the left kidney to be normal. Picture 
taken two years following operation on the kidney. 
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Case 3—H. H., a boy, aged 9, was admitted ty 
Grady Hospital May 8, 1930, having been in an auto. 
mobile accident. He was in a state of shock and talk. 
ing at random. There were bruises and lacerations over 
the entire body, more so over the left lumbar region, 
He complained of pain over the left kidney and the 
bladder. He voided several times, as much as one 
ounce at a time. The urine was dark and bloody. The 
temperature was 96°, pulse 130, and respirations were 18, 

A catheter was passed into the bladder and drained 
a small amount of bloody urine. Twenty c. c. of boric 
acid solution were injected into the bladder. That 
amount returned and a little more. This specimen was 
only one-fifth the bloody consistency of the voided 
specimen. The second irrigation returned clear, 

X-ray of the pelvis was negative for fracture. The 
right side of the abdomen was relaxed, but there was 
rigidity and tenderness over the left kidney. 

A diagnosis was made of laceration of the left kidney, 
After the boy had been under observation eight days 
the bleeding stopped and he was dismissed well. 

He was re-examined on May 26, 1931. There was 
70 per cent output of dye in one hour and ten minutes 
after an intramuscular injection of 1 c. c. of phenol- 
sulphonephthalein. 

This case shows the value of a systematized manner 
of examining the urinary tract when in doubt. 

Case 4—F. S., a woman, 30 years of age, was ad- 
mitted to the Grady Hospital on July 3, 1931. She 
had fallen down a hill, injuring her right side, and 
had been unconscious for about ten minutes. She 
passed some blood in the urine. There was tenderness 
and rigidity over the right kidney region. She com- 
plained of pain over the entire abdomen. The red 
blood cells were 3,145,000 and hemoglobin 65 per cent. 

Ureteral catheterization was done, followed by a pye- 
logram on the right side. The x-ray showed an extra- 
vasation at the middle calyx of the right kidney. Ex- 
pectant treatment was carried out for three days. The 
temperature was gradually rising and the rigidity of 
the right side remained. An operation was decided 
upon on the fourth day. She was found to have a 


Fig. 3 
The left pyelogram shows the extravasation of the iodide 
due to rupture in the mid-portion of the kidney. 
The right pyelogram shows the kidney three months 
following the operation. 
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sub-capsular tear on the posterior surface at the mid- 
portion of the kidney. Several clots were removed and 
the kidney was packed with gauze. 

She was re-examined three months later. The right 
kidney specimen was negative, kidney function was nor- 
mal, and the pyelogram showed a good draining kid- 
ney. 

Case 5—B. G., a boy, aged 13, was admitted to the 
Grady Hospital on August 29, 1928. He had been 
knocked off a bicycle by an automobile. The chief 
symptoms on entry were shock, pain in the left kidney 
region, both behind and in front, and tenderness and 
distention throughout the entire abdomen. There was 
crepitation of the last two ribs on the left side. The 
urine was bloody. Temperature was 99°, pulse 120, 
and respirations were 20. 

On the second day the temperature was 102° and 
the pulse 110. There was some bulging and pain 
over the left kidney. The urine continued bloody. On 
the third day the temperature was 103° and the pulse 
110. The urine contained some blood and the rigidity 
over the left kidney region remained. There was nau- 
sea and vomiting. The white cell count was 21,100, 
red blood count 3,312,000, and the hemoglobin 60 per 
cent. 

Cystoscopic examination was done. The right catheter 
did not drain well; the left catheter specimen showed 
normal urine. 

An operation was decided upon because of hemor- 
rhage and infection. At operation there was found a 
complete rupture and evidence of infection. The kid- 
ney was removed. 

The infection in this case had a great deal to do 
with the decision to remove the organ. The resu't was 
good. 


Shows complete tear of the kidney. 


Case 6.—J. R., a man, aged 61, was admitted to Grady 
Hospital on January 13, 1931. The chief complaint 
was a dull pain in the upper left quadrant of the abdo- 
men. This pain had been present three weeks. 

On examination a mass could be felt in the upper 
keft side of the abdomen extending from beneath the 
costal margin across to the midline and down to the 
umbilicus. It could also be felt behind in the left 
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lumbar region, or rather an indurated mass could be 
felt there. The mass was firm, but not nodular. There 
was an atrophy of both testicles. The prostate by 
rectum was of normal size and consistency. The urine 
showed a trace of albumin and a few pus and red blood 
cells. The patient stated that he had passed blood in 
the urine eight years previously. The red blood count 
was 3,790,000, hemoglobin 70 per cent, and white blood 
count 10,100. The temperature was 98 to 99°. 

Ureteral catheterization was done. The right kidney 
specimen was normal with good function; the left had 
no function. No urine was obtained. The pyelogram 
showed extravasation of the iodide into the perirenal 
tissue. 


Fig. 5 
Pyelogram of left kidney showing extravasation of the 
iodide into the perirenal fascia. 


Operation revealed a destroyed left kidney with ex- 
tensive perinephritic abscess. There was a rupture at 
the lower pole. The patient died of sepsis eight days 
following operation. 

The autopsy revealed a completely destroyed kidney, 
leaving only a cortical shell with three communica- 
tions externally. There was a moderate amount of green 
pus about the kidney. 

Case 7.—H. P., a boy, aged 14, was admitted to the 
Grady Hospital on November 18, 1929, complaining of 
pain in the left lumbar region and the passage of blood 
in the urine. He was injured while playing. A boy 
fell on his back. 

On examination, there was some rigidity over the left 
kidney. The urine showed innumerable red blood cells. 
The x-ray was negative. A diagnosis was made of 
laceration of left kidney. He was dismissed eight days 
later as cured. 

Re-examination in June, 1931, revealed normal urine 
and good kidney function. A uroselectan picture showed 
the kidneys normal. 
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Fig. 6 
Uroselectan picture shows the kidneys normal. 


Case 8—R. R., a man, aged 39, was admitted to the 
Georgia Baptist Hospital July 27, 1930. The chief com- 
plaint was pain in the right side of the abdomen. For 
the past four years some pain had been present, which 
had been severe for the past thirty days. Elevation in 
temperature had been present seven days. 


Nine years before he had passed blood in the urine 
and had been treated for cystitis. He had not noticed 
blood since. 

On examination there was marked rigidity over the 
right side with tenderness and bulging behind. The 
temperature was 101°. The urine showed an_ occa- 
sional red blood cell and pus cell. The right kidney 
function was impaired. The specimen showed a few pus 
cells. No red blood cells were recorded. 

An x-ray was taken followed by a pyeloureterogram. 
The first picture showed a stone in the lower part of 
the kidney; the second, a deformity. 

At operation he was found to have a rupture of the 
kidney at the site of the stone and a perinephritic ab- 
scess. 

Our conclusion was that he had had this stone for at 
least four years and possibly longer. Pressure over a 
period of time produced a rupture at this point with 
extravasation of blood into the perirenal tissue. The 
clot became infected and an abscess formed. 

Three months following operation the kidney func- 
tion was practically normal; there were a few pus cells 
in the specimen and the pyelogram showed the kidney 
approaching normal. 


SUMMARY 


Eight cases of rupture of the kidney are herein 
reported. Six are of the traumatic variety and 
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Fig. 7 


The right pyelogram shows a deformity of the right kidney 


with a stone in the lower pole. The left pyelogram 
shows the kidney three months following operation. 


two of the non-traumatic or so-called spontane- 
ous rupture. 


Pyelograms were done on both cases of spon- 


taneous rupture, but only on one of the trav- 
matic variety before operation. 


The end results of each case were determined 


’ 


either functionally by means of kidney function 


tests and pyelograms, or pathologically by a 
nephrectomy or necropsy. 
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DISCUSSION (Abstract) 


Dr. N. F. Ockerblad, Kansas City, Mo.—Many rup- 
tured kidneys are overlooked. As Dr. Floyd pointed 
out, many of them get well without surgical interference, 
but one does not always know the extent of the lesion 
from the symptoms. Several years ago I saw a nurse 
who had pus in her urine and a rather peculiar x-ray 
shadow. She had had a fall at the age of 8 years and 
injured her side. She was operated upon then by a 
well-known surgeon, who reported that she had a kid- 
ney tumop and would certain!y die. Twelve years 
later, we got a peculiar opacity of the lower half of 
the kidney. There was permanent damage, but the pa- 
tient had survived a very severe kidney rupture. So 
many of these cases do get well that we do not know 
the extent of the lesion which will recover sponta- 
neously. 

Dr. Monroe Wolf, New Orleans, La—I have had a 
case of polycystic kidney with traumatic rupture of a 
cyst into the pelvis, which is of interest from a medico- 
legal standpoint. The patient had fallen while at work. 
A bilateral pyelogram showed typical bilateral poly- 
cystic kidneys with the cavity of the ruptured cyst 
partially obliterated. 

This patient made an uneventful recovery under pal- 
liative treatment. 


Dr. R. A. Hennessey, Memphis, Tenn.—Dr. Floyd 
has properly emphasized two important points in trau- 
matic lesions of the kidney. The first concerns the 
necessity of painstaking study and determination of the 
extent of the injury. The second is the favoring of a 
conservative attitude in treatment, since it is known 
that the kidney is capable of great recuperation. I 
have had a case with extensive diffusion of the pyelo- 
graphic medium into the perirenal tissues. There was 
spontaneous complete repair. 

In another case of injury in a child of five, pye- 
lography revealed a deformity suggesting a large soli- 
tary cyst in the midrenal area, with marked renal dam- 
age. Nephrectomy was done, and a large hemorrhagic 
cyst found, bisecting the kidney. 


Dr. Robert F. Sharp, New Orleans, La—We have pye- 
lograms of a white laborer who received a severe blow 
in the right lumbar region eighteen days before being 
admitted to Charity Hospital. He was unconscious for 
a few minutes after the injury and remained in bed 
for one week, during the greater part of which time 
the urine was grossly bloody. By the end of the first 
week the urine had cleared up and he was able to be up 
and about and was fair'y comfortable. Three days 
later, while stooping over, he developed a severe pain 
in the region of his injury and blood reappeared in his 
urine. Following this, he remained in bed for about 
one week and then went to Charity Hospital, where 
4 pyelogram showed the right kidney to be ruptured 
with a great deal of the pyelographic media extrava- 
sated into the perirenal space. The patient was not 
severely toxic on admission to the hospital and ran a 
very slight febrile course during his stay there. The 
Tuptured right kidney was removed. 

This case was of interest to me because of the length 
of time that elapsed between the injury and the time 
of admission into the hospital, the slight systemic symp- 
toms irom a severe rupture of the kidney, and because 
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the pye'ogram showed marked extravasation of the 
pyelographic medium. 


Dr. G. V. Brindley, Temple, Tex.—An apparently 
trivial injury may result in rupture of the kidney. 
Some years ago some boys were playing leap-frog and 
the boy who was leaping fell and his elbow hit the boy 
under him in the loin. He was brought to the hospital 
with a rather rapid, feeble pulse and a tender mass 
in the right loin. Voided urine was quite bloody. Upon 
exploration of the right loin, the right kidney was 
found to have an extensive laceration near the middle, 
practically dividing the kidney into two parts. 


Dr. Floyd (closing).—It is possible that all of the 
cases we have reported of the traumatic type might 
have become seemingly well if we had not operated 
upon them, but I doubt that the end results would 
have been satisfactory. We must consider the future 
economic welfare of the patients. 


TREATMENT OF COMPRESSION FRAC- 
TURES OF THE VERTEBRAE BY THE 
ROGERS’ FRAME* 


By Joseru I. M.D., F.A.CS., 
Memphis, Tenn. 


Fractures of the spine are caused most com- 
monly by indirect violence to the vertebral col- 
umn through sudden forcible hyperflexion of the 
trunk. The body of the vertebra is involved 
more frequently than the neural arch and the 
fracture of the body is usually of the compres- 
sion or impacted type, the body being compressed 
from above downward and becoming wedge- 
shaped with the base of the wedge posteriorly. 
The site of election is the mobile dorsolumbar 
segment of the spine extending from the eleventh 
dorsal to the second lumbar vertebra, the first 
lumbar being the one most cften fractured; other 
common locations in order of frequency are the 
twelfth dorsal, the second lumbar, and the 
eleventh dorsal. Fractures of the other vertebrae 
are less common. 

Diagnosis —Compressicn fractures of the 
vertebrae may be overlooked at the time of the 
injury, simply because the immediate symptoms 
do not appear sufficiently severe to warrant a 
thorough examination. When the fracture is as- 
sociated with paralysis of the trunk and extrem- 
ities from hemorrhage, contusion, laceration or 
complete severance of the spinal cord, the diag- 
nosis is obvious and as a rule appropriate treat- 


*Read in Section on Bone and Joint Surgery, Southern Medical 
Association, Twenty-Fifth Annual Meeting, New Orleans. Louis- 
iana, November 18-20, 1931. 
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ment, such as laminectomy for the relief of 
pressure, is instituted promptly. Many fractures 
of the vertebrae, however, are not complicated by 
spinal cord injury. In these unfortunate indi- 
viduals the pathology may not be recognized, a 
diagnosis of contusion of the back or muscle 
strain is made and no treatment or ineffectual 
treatment is administered. When untreated, the 
patient is incapacitated for months and may be 
totally and permanently disabled. Since the ma- 
jority of fractures of the spine occur in laboring 
men the economic loss to the patient, to his fam- 
ily and to his employer may be considerable. It 
is important that physicians realize that the 
physical findings alone in fractures of the spine 
are not always conclusive. Pain is usually pres- 
ent but may not be acute for several days. Stiff- 
ness of the back and soreness on pressure or 
movement are common and gradually increase in 
severity in untreated cases. On palpation a 
definite prominence of one of the spinous proc- 
esses may be found and when the fracture in- 
volves the neural arch local ecchymosis may be 
apparent. A positive diagnosis can be made only 
by the roentgen ray. Both views of the entire 
spine should be made, as the lateral view often 
demonstrates fractures of the vertebral bodies 
more clearly than the antero-posterior view. 
Isolated fractures of vertebrae at different levels 
of the spine also occur more frequently than is 
commonly supposed and may be missed unless 
roentgenograms of the entire spine are secured. 


Treatment.—The treatment of compression 
fractures of the vertebrae has received more at- 
tention in recent years since correct roentgen ex- 
posures have demonstrated the frequency of this 
injury and since the need for more accurate re- 
duction has been experienced in compensation 
and other medico-legal cases. The results of 
treatment as in fractures of the other bones must 
be estimated by three factors, namely: anatom- 
ical reposition of fragments, correct alignment, 
and ultimate function. Correction of deformity 
of the crushed body is necessary to assure res- 
toration of function to the spine. If uncor- 
rected, the wedge-shaped vertebra produces a 
forward bending of the superencumbent verte- 
brae. The involuntary effort to maintain the 
erect attitude enforces, in turn, an exaggerated 
lumbar lordosis which results in muscular and 
ligamentous strain causing backache. The prin- 
ciple of treatment by hyperextension of the spine 
is well known but is difficult to carry out with 
ordinary hospital facilities. An extension frame 
designed to reduce the compression deformity of 
the vertebral body by gradual hyperextension 
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was described by Rogers! in 1930. The apparatus 
is essentially a Bradford frame, excepting that 
chrome vanadium spring steel bands, broadside 
horizontal, are used instead of pipe or tubing for 
lateral bars. Canvas is stretched tightly across 
the frame as on the Bradford frame, and upon 
this the patient lies in the recumbent position, 
By means of a rachet attached to the bed, or by 
an overhead pully the lateral bands can be bent 
to render the frame concave or convex, The 
treatment is begun with the frame horizontal or 
slightly concave; continuous traction to the 
head or legs may be used in conjunction with the 
frame. As the frame is curved more and more 
convexly the spinal column is hyperextended 
traction being exerted upon the vertebral body 
through the anterior spinal ligament and the 
inter-vertebral discs. The compression deformity 
is gradually corrected and the vertebra reas- 
sumes its normal contour and alignment. 

The technic as originally described consisted 
of very gradual hyperextension over a period of 
several days, complete correction being secured 
in five or ten days. When the maximum correc- 
tion has been obtained, as demonstrated by the 
roentgenogram, the patient is placed on a curved 
Bradford frame or a plaster of Paris cast is ap- 
plied to maintain the corrected position for eight 
weeks. A spinal brace is applied before the 
patient is allowed to be ambulant, and this is 
worn for three to six months, depending upon the 
severity of symptoms. This procedure has been 
employed in our series of cases, and it is upon 
this technic that this report is based. More re- 
cently Rogers? has modified his technic so that 
correction is secured much more rapidly. The 
present plan is as follows: on admission to the 
hospital, the patient is placed on the frame and 
a preliminary morphin-scopolamin medication 
given, not enough to produce sound sleep but 
sufficient to relieve discomfort. During the 
course of the next half hour the spine is grad- 
ually hyperextended, a close check being kept on 
the reflexes during the hyperextension. As soon 
as the maximum correction is secured a snugly 
fitting cast is applied to maintain the position. 


The method of gradual hyperextension is espe- 
cially applicable to cases of fracture of the lower 
dorsal and lumbar vertebrae without paralysis. 
It has been used in one case with neurological 
symptoms in whom the Quickenstedt test was 
negative. When motor and sensory paralysis ate 
present and the Quickenstedt test is positive In- 
dicating complete obstruction of the spinal canal, 
a laminectomy should be performed. The a> 
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was hyperextended gradually 
on the Rogers’ frame and on 
June 9 a cast was applied. 
Subsequent roentgenograms 
demonstrated correction of 
the deformity with excellent 
alignment. The cast was worn 
six weeks and a spinal brace 
for six months. The back is 
now normal in contour, and 
there has been no recurrence 
of pain or rigidity. The pa- 
ralysis of the left foot per- 
sisted and a stabilizing opera- 
tion was performed for this 
Fig. 1 condition in June, 1931. 
Rogers’ frame attached to bed. The frame is shown in the pene position with the Case 2—J. G., a farmer, 


rachet by which the central portion may be elevated. aa 7 
aged 24 years, was admitted 


to the hospital May 28, 1930. 
He had been injured on the 
previous day by being thrown 
from a mule and landing on 
his back and shoulders. On 
examination, a sight kyphos 
was observed in the dorsal 
region with muscle spasm, 
tenderness, and rigidity of the 
spine. There was no paraly- 
sis. The roentgen ray re- 
vealed a compression fracture 
of the twelfth dorsal vertebra 
with wedging of the body. 
After extension of the spine 
on the frame for four weeks 
Fig. 2 a cast was applied. This was 


The position of the patient when the frame has been raised to almost the limit of worn for four weeks and fol- 
hyperextension. lowed by a _ spinal brace. 
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paratus may be employed after 
laminectomy in favorable cases 
when the spinal cord is found not 
to be extensively traumatized so 
that a functional recovery is antici- 
pated. 


CASE REPORTS 


Case 1—E. H., a girl, aged 17 years, 
was admitted to the hospital May 21, 
1930. One month previously, her back 
had been injured in an automobile acci- 
dent. A diagnosis of fracture of the 
spine had been made by her attending 
physician, but no treatment administered 
other than rest in bed. The extensor 
muscles of the left foot were paralyzed 
and there was partial anesthesia of the 
left foot and leg below the knee. No 
deformity was apparent, but the lower 
back was tender on pressure and painful 
on motion. The patient was unable to 
sit erect or stand. The roentgenogram 
showed a compression fracture of the 
first lumbar vertebra with wedging of 
the body and forward dislocation of the 
twelfth dorsal on the first lumbar. Fig. 3 Fig. 4 


There w 
the spi as also a lateral curvature of Roentgenogram of Case 2 showing Same as Fig. 3 after correction. 
pine convex to the left. The spine fracture of twelfth dorsal vertebra. 
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jury. While working under an automo- 
bile which was suspended by chains one 
of the chains slipped, letting the car fall 
on him, forcing his spine into the acutely 
flexed position. The examination showed 
a contusion over the left capula and q 
mild kyphos at the dorsolumbar region, 
Pain on movement was severe, but there 
was no paralysis. The roentgen exami. 
nation demonstrated a compression frag- 
ture of the twelfth dorsal vertebra. The 
spine was hyperextended on the Rogers’ 
frame and three weeks later a cast was 
applied. Roentgenograms through the 
cast showed almost complete restoration 
of normal contour to the crushed yer- 
tebra. A spinal brace was applied No- 
vember 18 and worn until March, 1931, 
The symptoms were entirely re'ieved and 
function of the back is normal. 

Case 5—A. T. S., a farmer, aged 44 
years, was injured November 3, 1930, 
when a bale of cotton which he was un- 
loading from a wagon fell on him. Mo- 
tor and sensory paralysis was complete 
below the level of the umbilicus, includ- 
ing loss of bladder and rectal sphinc- 
ters. When admitted, the patient was in 
a state of moderate shock. There was 
a hematoma about the dorsolumbar area 

ee ee and a kyphos at that level. The roent- 
Fig. 5 Fig. 6 genograms revealed a comminuted frac- 
Roentgenogram of Case 3 _ showing Same as Fig. 5 after correction. ture of the body and laminae of the 


fracture dislocation of first lumbar 
vertebra. 


Subsequent roentgenograms demonstrated 
that the normal contour of the twelfth 
dorsal vertebra had been almost com- 
pletely restored. When last seen October 
14, 1930, five months after the injury, 
the external appearance of the back was 
normal and all symptoms had subsided. 


Case 3—W. N. H., a farmer, aged 23 
years, was brought to the hospital July 
5, 1930. His back had been injured that 
afternoon when he drove a wagon load 
of hay into the barn and was caught 
under the door frame. The examination 
disclosed an angular kyphos at the dorso- 
lumbar junction with tenderness, muscle 
spasm and pain on motion. There was 
no paralysis. The roentgenogram showed 
a compression fracture of the first lum- 
par vertebra with forward displacement 
of the body of the first lumbar on the 
second lumbar. The transverse processes 
of the first lumbar vertebra were also 
fractured. The routine treatment was 
administered, the cast being app'ied after 
three weeks. Roentgenograms then dem- 
onstrated a normal relation between the 
twelfth dorsal and first lumbar vertebra. 
A spinal brace was fitted September 2. 
The convalescence was uneventful, com- 
plete relief of symptoms being secured. 


Case 4—J. J. A., a mechanic, aged 29 Fig. 7 Fig. 8 


years, was admitted to the hospital Sep- Roentgenogram of Case 4 showing Same as Fig. 7 after correction. 
tember [8, 1930, one hour after his in- fracture of the twelfth dorsal vertebra. 
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Fig. 9 Fig. 10 


Roentgenogram of Case 5 showing 
fracture of the eleventh dorsal vertebra. 


eleventh dorsal vertebra; there was slight lateral and 
backward displacement of the tenth on the eleventh 
vertebra. A spinal puncture revealed blood-stained fluid 
and the Quickenstedt test was positive. A laminectomy 
was performed by Dr. R. E. Semmes. The spinal cord 
was found contused but not lacerated. The bony pres- 
sure was relieved and the patient returned to bed on a 
Bradford frame. Two weeks later when the operative 
wound had healed he was transferred to the Rogers 
frame and the spine gradually hyperextended. A cast 
was applied December 8, and a spinal brace January 13, 
1931. Subsequent roentgenograms demonstrated practi- 
cally normal contour of the vertebral bodies. The pa- 
ralysis has gradually improved; the patient has regained 
control of the bladder and rectum and walks with as- 
sistance. At the present time there are no symptoms 
referable to the back. 


Case 6.—R. D., a waiter, aged 21 years, came for ex- 
amination November 20, 1930, because of pain in the 
back following an automobile accident seven weeks pre- 
viously. For two weeks after the accident he had re- 
mained in bed most of the time but had received no 
definite treatment. The examination showed a spinal 
curvature which the patient stated had been present 
most of his life. There was also a kyphos in the upper 
lumbar area which had been noticed only after the in- 
jury. Movement of the spine was painful and limited in 
all directions. The roentgenograms revealed a compres- 
sion fracture of the third lumbar vertebra and fracture 
of both transverse processes. The second lumbar verte- 
bra was displaced forward on the third; there was a 
spina bifida of the fifth lumbar vertebra; and a right 
dorsal, left lumbar scoliosis. Correction of the de- 
formity was attempted by gradual hyperextension, the 
Patient remaining on the frame for five weeks. A cast 
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was then applied and on March 10, 1931, 
a spinal brace was fitted. Only slight 
improvement in bony contour was secured 
probably because of the length of time 
elapsed before treatment was instituted. 
The symptoms have been greatly relieved, 
although when last seen the patient stated 
that his back was still weak and that he 
tired easily. 

Case 7—E. S. D., an office worker, 
aged 36 years, was brought to the Clinic 
December 2, 1930, by his physician. Five 
days before, while being initiated into a 
fraternal organization, the patient had 
been dropped fifteen feet into a tank of 
water. His hands and feet had been tied 
together so his back was acutely flexed. 
Immediate severe pain had been experi- 
enced in the back and referred to the ab- 
domen, but he had walked with assist- 
ance to his home several blocks away. 
The pain increased in severity and the 
following morning he was unable to get 
out of bed. An osteopath was called, 
but as the pain still increased after sev- 
eral manipulations, the physician was 
finally consulted four days after the in- 
jury. The physician made the diagnosis 
of fracture of the first lumbar vertebra 
which was confirmed by the roentgen ray. 
The routine treatment was instituted, the 
patient remaining on the frame for three 
weeks and wearing a plaster cast for four 
weeks. A spinal brace was then fitted, 
which he wore for six months. The result both roent- 
genologically and functionally is excellent. 


Case 6—J. L. L., a farmer, aged 32 years, was ex- 
amined January 7, 1931. He had injured his back seven 
weeks previously by falling from a tree, but had received 
no treatment other than rest in bed. The examination 
showed rigidity of the spine with loss of the lumbar 
lordosis and a kyphos at the dorsolumbar region. Pain 
and tenderness were present over the second lumbar 
vertebra. The roentgenograms demonstrated com- 
pression fracture of the second lumbar vertebra with 
wedging of the body. The spine was hyperextended for 
four weeks on the Rogers’ frame and the extended posi- 
tion maintained for eight weeks longer in a cast. Only 
moderate correction of the deformity was secured but 
the symptoms have been completely relieved. 


Case 9—F. M., a woman, aged 28 years, was examined 
May 21, 1931. One month previously she had sustained 
an injury to the back in an automobile accident. There 
had been little discomfort at the time of the accident, 
but later she had noticed pain and a feeling of tightness 
in the back. On examination there was no deformity 
of the spine. Motion was somewhat limited and there 
was tenderness on palpation over the lumbar muscles on 
the right side. The roentgenograms showed a fracture 
of the first lumbar vertebra with slight compression of 
the superior margin of the body. An interesting in- 
cidental finding was a tumor in the pelvic cavity which 
contained numerous teeth. This was removed later and 
proved to be a teratoma of the right ovary. Treatment 
of the fractured vertebra consisted of hyperextension of 
the spine for eighteen days. On June 11, a cast was ap- 
plied, maintaining the corrected position, and roent- 
genograms at that time demonstrated complete restora- 
tion of bony contour. In August the cast was removed 
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and a spinal brace fitted. The symptoms have been 
entirely relieved, although it is too early to make a 
definite statement as to the final result. 


Case 10.—C. E., a woman, aged 46 years, was ad- 
mitted to the hospital June 27, 1931. Ten days pre- 
viously she had fallen backward off a porch, a distance 
of five feet and struck the ground on her back. There 
was immediately severe pain in the back which was re- 
ferred to the abdomen and was associated with nausea 
and vomiting. When she was admitted to the hospital 
the abdomen was so distended with gas that the intern 
made a diagnosis of intestinal obstruction. Fortunately, 
roentgenograms of the spine were secured before she was 
subjected to laparotomy, and they showed compression 
fractures of the eleventh and twelfth dorsal vertebrae. 
There was very little lateral or anteroposterior displace- 
ment. The spine was gradually hyperextended, and on 
July 22 a cast was applied. Roentgenograms through 
the cast showed improvement in contour of the spine, al- 
though the vertebrae have not been restored to their 
normal shape. It is possible that the reason the de- 
formity of the vertebrae has not been corrected in this 
case is that, due to the compression of the two adjacent 
vertebrae, the integrity of the intervertebral disc has 
been impaired. The first cast was removed September 
15, and a simple body cast applied which she is still 
wearing. The symptoms have been entirely relieved. 

Case 11—E. R. A., a woman, aged 26 years, was first 
seen July 30, 1931. Her spine had been injured July 
22 in an automobile accident. The patient experienced 


severe pain in the lower back but was able to walk. 
After a few hours she found that she could not flex the 
spine because the pain was so greatly exaggerated. The 


examination showed tenderness over the entire lumbar 
area. The spine was held rigid by muscle 
spasm. There was no deformity and no 
paralysis. The roentgenograms showed 
a fracture of the first lumbar vertebra 
with wedging of the body. Extension of 
the spine was accomplished on the Rogers’ 
frame. A cast was then applied and worn 
for six weeks, fol!owed by a spinal brace. 
Roentgenograms show correction of the 
deformity and the symptoms are relieved. 


Case 12.—Mrs. F. S. F., a woman, aged 
21 years, was injured in an automobile 
accident September 18, 1931. She was 
admitted to the hospital the following 
day. The examination showed a swollen 
tender mass over the lower lumbar region 
in the mid line. There was motor paral- 
ysis of both legs below the knees, loss of 
sphincteric control, a sadd!e area of anes- 
thesia over the buttocks extending down 
the inner side of the thighs and partial 
loss of sensation over the feet and an- 
kles. The roentgenograms showed a 
fracture of the fourth lumbar vertebra 
with comminution and compression of the 
body. The spinous process of the third 
lumbar vertebra was fractured and the 
third and fourth vertebrae were displaced 
laterally on the fifth. A spinal puncture 
was performed and clear cerebrospinal 
fluid obtained. The Quickenstedt test in- 
dicated only partial blockage of the spinal 
canal, and after consultation with a neu- 
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rological surgeon it was decided that laminectomy was 
not necessary. The spine was hyperextended on the 
Rogers’ frame and subsequent roentgenograms demon. 
strated that the contour of the body of the vertebra had 
been restored. Sensation and motor power are grad- 
ually returning, but it is too early to determine the de- 
gree of functional recovery. 

Case 13—J. P., a young man, 20 years of age, was 
admitted to the hospital October 3, 1931. He had been 
injured twelve hours previously when an automobile 
backed over him, forcing his spine into the acutely flexed 
position. His injury consisted of a fracture of the base 
of the skull and a compression fracture of the body of 
the first lumbar vertebra. On admission there was 
paresthesia below the knees on both legs and slight 
muscular weakness of both feet. The Quickenstedt test 
was positive, indicating a complete obstruction of the 
spinal canal, and after three hours a definite increase in 
the neurological symptoms was evident. Laminectomy 
was performed by Dr. R. E. Semmes. The spinal cord 
was found compressed but not apparently damaged. As 
soon as the wound healed the patient was placed on a 
Rogers’ frame and the spine hyperextended. The par- 
alysis cleared up immediately and subsequent roent- 
genograms showed excellent correction of the vertebral 
body. The patient is still wearing a plaster cast but the 
prognosis for complete recovery is good. 


SUMMARY 
During the past year and one-half, 13 cases of 
fracture of the spine have been treated at the 
Willis C. Campbell Clinic, using the Rogers’ ex- 
tension frame. The results in these cases have 


Fig. 12 
Same as Fig. 11 after correction. 
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been so uniformly satisfactory both radiologically 
and functionally and are so superior to the results 
obtained by treatment without strong hyperex- 
tension of the spine that it is believed that the 
method warrants more general recognition and 
wider usage. Eight of the 13 patients were men 
and 5 were women. The youngest patient was 
seventeen and the oldest forty-six years of age. 
The location of the injury in 11 of the cases was 
at the dorsolumbar area. The first lumbar verte- 
bra was involved in 5 cases, the twelfth dorsal in 
4 cases, the eleventh dorsal in 2 cases, and the 
second, third, and fourth lumbar vertebra in one 
case each. In one instance (Case 10) there was 
compression of two adjacent vertebrae, the 
eleventh and twelfth dorsal. 


Associated spinal cord injury was present in 4 
of the cases, in 2 of which laminectomy was per- 
formed and the patient later placed on the hyper- 
extension frame. One of the paralyzed patients 
was not seen until one month after the injury and 
in another case the spinal canal was not blocked, 
as shown by a negative Quickenstedt test. 
Laminectomy was not thought to be indicated in 
either of these two cases. The functional result 
is, of course, materially affected by the compli- 
cating neurological symptoms and the prospect 
of the patient’s ultimately resuming his former 
occupation is proportionately decreased. Of the 
9 non-paralyzed cases the clinical results are ex- 
cellent in every instance. In two of the paralyzed 
patients (Case 1 and Case 5) sufficient time has 
elapsed to determine the final result. Both have 
a permanent residual paralysis, but there are no 
symptoms referable to the fractured vertebrae. 
The remaining two paralyzed patients (Case 12 
and Case 13) were injured recently but the 
paralysis in Case 13 is clearing up rapidly. 

The degree of correction of the compression 
deformity obtained by treatment varied, being 
influenced chiefly by the interval between the 
time of the injury and the institution of treat- 
ment. Eight of the patients were seen imme- 
diately or within the first week after the acci- 
dent. Three were not seen until one month after 
the injury and in two cases two months had 
elapsed. In the delayed cases an attempt was 
made to correct the deformity by hyperextend- 
ing the spine. The anatomical realignment, as 
might be expected, was not so satisfactory as in 
those cases treated immediately after the injury. 
Some degree of correction, however, was secured 
even after two months and the pain was re- 
lieved. Of the eight cases treated immediately, 
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greatly improved alignment was secured in every 
instance, the normal contour of the vertebral 
body being almost completely restored. 


CONCLUSIONS 


Thirteen cases of compression fracture of the 
vertebral bodies have been treated by strong 
hyperextension of the spine on the Rogers’ frame. 


The roentgenograms have shown definite evi- 
dence of correction of the compression deformity 
in eight cases treated immediately after the in- 
jury. Partial correction was secured in the other 
five cases even after a duration of one to two 
months. 


The method is especially applicable to frac- 
tures of the vertebrae uncomplicated by spinal 
cord injury. It may also be employed in cases 
with neurological symptoms when no bony ob- 
struction exists or after the pressure has been re- 
lieved by laminectomy. 
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DISCUSSION (Abstract) 


Dr. Joseph B. Foster, Houston, Texas—I was Dr. 
Rogers’ intern in the Massachusetts General Hospital 
when the first apparatus that he devised was placed on 
one of the regulation hospital beds and used. This ap- 
paratus itself was an improvement upon the old Brad- 
ford frame method of treatment, but it required a rea- 
sonably good mechanic with wrenches, screw drivers, 
and pliers on rather constant duty to maintain the de- 
sired position. 

Dr. Rogers then had the entire apparatus made in one 
unit and put on wheels with the ratchet that produces 
the hyperextension firmly fixed so that it would not 
wobble about. Other minor improvements were added 
until now we have the so-called Rogers or hyperexten- 
sion bed which is proving to be one of the most valua- 
ble adjuncts ever devised in the treatment of com- 
pressed fractures of vertebrae. I do not remember how 
many cases were treated at the time I was an intern, 
but there was a goodly number, and so far as I can re- 
call the results were all satisfactory. 

In the early part of this type of treatment an anterior 
shell was made with the patient in the desired position 
on the bed and later a posterior shell was made which 
facilitated the handling and turning of the patient so 
that it would not be necessary for him to bz on his back 
all the time. After the shell had served its purpose the 
patient was placed on a Goldthwaite frame in hyper- 
extension and a body-jacket was applied to be worn a 
few weeks during which time he was al'owed to be up 
and about. Later it seemed that the period of time 
spent in the shell was unnecessary; therefore, the patient 
was taken directly from the hyperextended position on 
the bed and the jacket applied. 

I mention these steps thinking that you may be inter- 
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ested in the progressive history of this scheme for the 
treatment of compressed fractures of the vertebrae. 


In reviewing some of the literature one finds that 
hyperextension is the classical method of treatment of 
compressed fractures of the vertebrae. Davis, of Erie, 
Pennsylvania, puts these patients on a table in the 
prone position and obtains hyperextension by drawing 
their heels high into the air. In this position he makes 
a posterior shell and later an anterior shell. The other 
writers, as mentioned above, all accomplish this measure 
by one means or another. However, it is usually ac- 
complished gradually. I do not approve of forcible 
hyperextension under general anesthesia. This, to me, 
seems to be a dangerous procedure. 


Recently there has been devised a Bradford frame 
which is adjustable so that hyperextension to any degree 
may be obtained. This, in itself, is an excellent device 
but would necessitate a frame for each and every 
patient; first, because all Bradford frames are not suit- 
able for all patients; and, second, the angle of hyper- 
extension would not come at the site of the lesion in a'l 
cases. 


In a recent communication, Dr. Rogers informs me 
that he is now accomplishing his reduction in about 
thirty minutes under scopolamine and morphine, as 
mentioned by Dr. Mitchell. I have had no experience 
with this method, but can see that it is quite an im- 
provement over the old one, as one is able to watch the 
reflexes and nervous manifestations while accomplish- 
ing a reduction. 


I heartily endorse this method of treatment of com- 
pressed fractures of the vertebrae. 


Dr. Fred G. Hodgson, Atlanta, Ga.—I have used this 
method with very satisfactory results. 

There is one thing which I think we ought to em- 
phasize and teach the public in regard to the transporta- 
tion of these patients. Frequently they are picked up 
on the highway after an automobile accident and are sat up 
in an automobile and brought into the hospital sitting 
up. They should always be transported in the horizontal 
position, on a couple of planks, or a door, and a mat- 
tress. If they were turned on their face they would be 
very much more comfortable and less damage would be 
done during transportation. 


Dr. J. S. Speed, Memphis, Tenn—I was somewhat 
surprised and a little disappointed in Dr. Rogers’ im- 
provement on his original method. I cannot help but 
feel that the rapid reduction of any compressed fracture 
of the vertebrae, where the lumina are torn, is dangerous. 


This method particularly appeals to me because it may 
be combined with a corrective method. 


I hesitate to try the more rapid correction. 
The resu!ts that have been obtained by the gradual cor- 
rection are all that could be desired from an anatomical 
standpoint. We have not seen any evidence of damage 
to the spinal cord during gradual correction, consequently 
I cannot see the advantage of increasing the rapidity of 
the correction except for the discomfort to the patient 
from a rather prolonged immobilization on the frame. 
In treating fractures of the spine in the past the injury 
to the spinal cord has been our chief concern. How- 
ever, the opening out of the vertebrae and the restora- 
tion of its normal contour is an extremely important 
part of the treatment in these cases if we wish to pre- 
vent future disability. 


I wish to say just a word again about the rapid return 
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of these people to the horizontal position or to their 
work. I believe that it takes some little time for these 
bones to harden sufficiently to permit weight bearing on 
the vertebrae in the upright position. We have no t 
of brace or mechanical support which thoroughly or 
properly immobilizes the spine in these cases, and if the 
weight of the body is allowed to be thrown on the 
vertebrae at too early a period a recurrence of the com- 
pression is apt to occur. It is better for these cases to 
be kept in the recumbent position for a rather long 
period of time, certainly for at least three months. 


Dr. J. Albert Key, St. Louis, Mo.—This beautiful se. 
ries of cases tends to win me away from the method of 
Arthur Davis. I believe that he was the pioneer in the 
correction of the deformity. After Davis demonstrated 
that the deformity could be corrected by manipulation, 
Rogers devised his frame for the gradual correction, be- 
cause he felt, as Dr. Speed does (and as many others 
do, but as I do not), that there is considerable danger 
in immediate correction. 

Davis showed that the anterior ligament remains in- 
tact in compression fractures and is so strong that there 
is very little danger of increasing the damage to the 
spinal cord by manipulation in hyperextension. In cases 
with paralysis in which there is not a complete sever- 
ance of the cord, immediate correction has a very def- 
inite place, and whether or not the method which Rogers 
has devised of putting the patients on this frame, giy- 
ing them twilight sleep and pushing the frame up and 
obtaining the correction in a few hours will supplant 
this, I do not know. 

I believe that laminectomies are a thing of the past, 
except in very rare cases, where it can be demonstrated 
by the x-ray that a lamina is pushed down on the cord. 
In other words, if the Quickenstedt test shows no block- 
age and the x-ray does not show a definitely displaced 
lamina, there is no excuse for laminectomy. When we 
hear of some one with a recent fracture of the spine 
who has had a laminectomy we now say, “Well, that 
finishes him.” 

I should like to ask how much pain these people have. 
In New York I saw a poor old lady strung up on one 
of these frames. She had been there for about two 
weeks and was having considerable pain. 


Dr. H. Earle Conwell, Birmingham, Ala—The im- 
portance of early diagnosis, early treatment with no 
weight bearing and with the patient in a recumbent 
position, cannot be over-emphasized in treating frac- 
tures of the spine. 

The type of frame used by Dr. Mitchell shows that 
there are different roads that lead to Rome but that we 
may arrive at the same destination. I have been using 
the modified Herzmark convex Bradford frame in treat- 
ing anterior compressed fractures of the spine, which I 
find is more adjustable and adaptable to the patient 
and the average hospital bed and also less expensive. By 
administration of a liberal dose of morphine and the 
early convexity of the frame with the patient on the 
frame the majority of cases of anterior compressed 
fractures of the spine can be reduced. In some cases We 


use traction to the head and pelvis for a period of sev- 
eral hours. I do not think that reduction of the anterior 
compressed fracture should be attempted under a gene 
anesthetic except in selected cases and then only by 
pert hands. 

The general condition of the patient should always be 
A thorough physical examination shoul 
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be carried out. The possibility that more than one 
vertebral fracture may be present, or other fractures in 
other parts of the body, as well as other complications, 
should always be thought of in fractures of the spine. 

The importance of taking lateral x-rays, as mentioned 
by Dr. Mitchell, should not be forgotten. Too early 
weight bearing should not be carried out. I feel that 
the patient should be kept in a recumbent position for 
some time fol!owing a fractured spine. 

Recently I had occasion to review 100 cases of frac- 
tures of the spinal vertebrae without cord injury, which 
I have observed at the Orthopaedic Clinic of the Em- 
ployees’ Hospital, and it was enlightening indeed to note 
that 40 per cent of these cases were anterior compressed 
fractures and that a large per cent of them were the re- 
sults of automobile accidents. It behooves the general 
surgeon or the practising physician today to prepare 
himself better to treat these injuries, which are oc- 
curring more frequently than ever before. 


Dr. Mitchell (closing) —I do not wish to take issue 
with Dr. Key or take credit away from Dr. Davis. 
However, in Cotton’s “Textbook on Fractures and Dis- 
locations,” the statement is made that the manipulative 
treatment of the fractures of the spine is as old as 
surgery. I think that this is probably true. Many at- 
tempts have been made in former years to correct these 
deformities, but the method employed by Dr. Rogers is 
the most efficient and satisfactory one that has been de- 
vised. In my experience it has been very difficult to do 
it with the ordinary hospital facilities. 

Concerning the degree of pain that these people suf- 
fer: most of them complain of abdominal distension 
from gas in the intestinal tract and I think that most 
of their discomfort is due to this, rather than to the 
hyperextension itself. When the maximum hyperexten- 
sion is reached they also complain of tightness due to 
tension on the abdominal muscles. Otherwise there have 
been few complaints. 


HEREDITARY ECTODERMAL DYSPLASIA 
OF THE ANHIDROTIC TYPE* 


By Rateu Bowen, M.D., 
Memphis, Tenn. 


We wish to report the case of a five year old 
boy whose environmental adjustment resembles 
that of a turtle. He spends much of his time 
out of doors in a large tub of water, in which 
he submerges himself at intervals. He then 
resumes his play until his clothing needs further 
wetting. During the summer months his tem- 
perature is at all times between 101 and 105° 
Fahrenheit. He prefers to sleep on the floor 
or in the cellar. He has only one tooth. There 
1S a persistent malodorous discharge from his 
nose, 
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Weech,* in 1929, presented a comprehensive 
review of the syndrome and suggested that it 
be called “Hereditary Ectodermal Dysplasia of 
the Anhidrotic Type.” This name seems most 
suitable, as the primary deficiencies are ectoder- 
mal in origin. On this basis, any case to be so 
classified must have the characteristics of the 
group, namely: a lack of sweat glands and pilo- 
sebaceous apparatus over most of the body, 
marked dental aplasia, depressed nasal bridge, 
atrophic rhinitis, smooth, dry skin, papular le- 
sions on the face, and an intolerance to heat. 
These requisites are those proffered by MacKee 
and Andrews.” 

Thurman,’ in 1848, first described a case of 
this type. His patient, who lived to be 58 
years of age, is the only one on whom a com- 
plete necropsy has been made. Gordon and 
Jamieson' recently reviewed the literature, in 
which they found but 21 cases between the 
years 1848 and 1929. They added one of their 
own, making the total 22. In 1930, Kerley! re- 
ported another case. No single observer has re- 
ported more than two cases. Although we are 
discussing only one here, we have found five 
others, to be described later, which will bring 
the number to 29. Since these five are mem- 
bers of three different families, we are led to 
suspect that the anomaly is more common than 
the paucity of cases in the literature would indi- 
cate. The six whom we have seen live within a 
radius of fifteen miles, but all deny any family 
relationship. 

The present patient, R. C., a boy five years of age, 
was first seen a year ago. His parents are native Amer- 
icans, living in the State of Mississippi. The child was 
born at full term and weighed eight and one-half 
pounds. During infancy he cried continuously, pre- 
sumably from “colic,” but probably from the discom- 
fort of fever. He was fed artificially on various form- 
ulae. When two months old, an eczematous eruption 
appeared on his face and has never cleared. At the 
age of ten months he had his first and only tooth. 
Except for an attack of pertussis at two years, he has 
had no severe illness. 


Since birth he has had a persistent, malodorous nasal 
discharge. Every summer he has had a daily rise of 
temperature, which makes him practically an invalid. 
His parents have observed that he is more comfortable 
on rainy days, and, as a consequence, they keep his 
clothing moistened day and night. When the weather 
is warm, a tub of water is placed in the yard, in which 
the child submerges himself from time to time as he 
plays. At night he sleeps in a damp ce!lar or on a wet 
mattress. During the winter he leads a more normal ex- 
istence, as he is not uncomfortable and apparently has 
no fever. He has, however, a persistent generalized 
pruritis. 

In early life his condition was attributed to an en- 


ay 1932 
their 
these 

ring on 
type | 
hly or | 
1 if the 
on the 
€ com- 
ases to 
long 
iful se- | | 
hod of 
in the | 
strated 
lation, | 
yn, be- 

others 
danger 
ns in- 
there 
the 
| cases 

sever- 
y def- 
Rogers | 
giv- | 
and 
plant 
past, 
trated 
cord. 
dlock- 
laced 
n we 

spine 
have. 
1 one | 
two 
h no 
frac- 

that 
t we 
ising 
reat- 
ch I 
tient 

By 

the 

the 
ssed 
; we | 
sev- 
rior 
eral 

ex- 
yuld | 


482 


MATERNAL SIDE OF FAMILY 
FEMALE [| (AFFECTED IN BLACK) 


MALE C) e 


[1 


GENEOLOGIC TREE OF FAMILY HAVING 
ECTODERMAL DEFECTS. THREE GENERATION S. 


Fig. 1. 


docrine dysfunction, for which he was given dried 
thyroid gland. This increased his discomfort and in- 
duced further hyperpyrexia. For the past two years 
he has taken liberal quantities of cod liver oil. 


Since he has only one tooth, he can take only soft 
foods or those which have been run through a sieve 
or food chopper. He enjoys sweets and milk. Hot 
foods apparent!y do not affect him. He has one normal 
bowel movement daily. 


His voice has always been hoarse. His senses of smell 
and taste are considered normal. His mentality is 
good and he has a keen sense of humor. 


The patient’s genetic background is shown in Fig. 1. 
The union of the maternal grandfather, who had def- 
inite stigmata of the disorder, with an apparently nor- 
mal woman produced six children. Four of these, 
one boy and three girls, had ectodermal dysplasia in 
varying degrees. One of the girls became the mother 
of this boy. The most persistent manifestation of the 
condition in this family has been dental aplasia. Only 
two, who are of the third generation, present features 
characteristic of the anhidrotic group. 

The child’s prematurely aged face was immediately 
striking. His expression suggested congenital syphilis. 
His scalp was covered by scant, fine, dry, lanugo hair; 
he had no eyebrows. An eczematous eruption covered 
his entire face. The forehead was normal; the supra- 
orbital ridges were prominent, but the nasal bridge was 
depressed. The lower half of the face was incompletely 


developed on account of the dental aplasia. Both lips 
were thick; the upper was more prominent. His voice 
was hoarse and his speech slightly indistinct. The 


alveolar processes of both the maxilla and mandible 
were poorly developed. 


His vision and audition were found to be normal. 
The septum was normal, but the mucous membranes 
of the nose were atrophic. The nasal discharge was 
peculiarly offensive. Roentgenological examination of 
the sinuses showed them to be cloudy. The one decidu- 
ous tooth was a tusk-like right upper central incisor. 
Two non-erupted teeth appeared in the roentgeno- 
gram; the permanent right upper central incisor and a 
lower molar. The latter were well formed. The mem- 
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branes of the mouth and pharynx were thin and 
smooth. The tonsils were markedly enlarged, The 
thyroid gland was palpable. The chest was well 
formed except for a slight rachitic sternal depression, 
Both nipples were present. The lungs were negative 
to auscultation and percussion, as well as in the roent- 
genogram. Examination of the heart revealed no ab. 
normality. The abdomen was normal in contour. The 
genital organs were normal in form and size. All r- 
flexes were normal. The superficial veins were every- 
where prominent. The skin of the palms of the hands 
and soles of the feet were cracked, fissured and cal- 
loused, resembling that of a person who does hard 
manual labor. Except for these areas and the erup- 
tions on his face, the skin was white, dry, smooth and 
glossy. His nails were normal in size, shape, and con- 
sistency. Tactile and thermal sensations were normal, 
His height was 3 feet, 7-1/3 inches, his weight 37 
pounds. The circumference of his head was 20-1/4 
inches, chest 22 inches, and abdomen 20-5/8 inches. 


The Wassermann and Kahn tests of the blood were 
both negative. The urine was normal. The blood 
showed hemoglobin 67 per cent, red cells 4,950,000, and 
white cells 9,600. The differential count showed poly- 
morphonuclears 47, small lymphs 39, large lymphs 8, 
eosinophils 3, and basophils 0. 

The roentgenological findings have been reported 
previously. 

The history and physical findings were consistent 
with a diagnosis of hereditary ectodermal dysplasia. 
To confirm this, a portion of skin was taken from 
the axillary fold for histologic examination. The mi- 


Fig. 2 
Photomicrograph of section of skin removed from axilla. 


Sweat glands are absent. (Taken by Mr. J. Scianni.) 
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croscopic study, made by Dr. R. E. Ching, revealed 
the following: 

“Sections show a thin epithelium in which the cells 
on the basement membrane seem not so tall as is usual. 
Epithelium is seldom more than five or six cells in 
thickness and with very little keratinization. The 
derma contains no sweat glands or hair follic'es.” 

A photomicrograph is shown in Fig. 2. 

These histologic findings, together with the clinical 
history and physical findings, place the case definitely 
in the group of hereditary ectodermal dysplasia. 

Since the condition is not well known, these 
patients are subjected, as a rule, to a variety of 
treatments based on diagnoses ranging from en- 
docrine dysfunction to congenital syphilis. The 


Fig. 3 
Bodily configuration normal. 
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latter might easily be suspected because of the 
similarity of the facies. Endocrine therapy is 
contraindicated. As a matter of fact, since the 
underlying feature is an anatomic deficiency, 
medical treatment is to no purpose. One can 
only provide measures which will add to the com- 
fort of the patient. If possible, they should 
live in a cold climate. Dental prosthesis is of 
value in preventing malformation of the jaws 
and aiding nutrition. Because of the familial 


Mouth opened to show upper incisor, right, the only tooth 
which has ever been present. 


Fig. 5 
Showing typical facies. Note thin, scanty hair, lack of 
eyebrows, depressed bridge of nose, scaly eruption on 
cheeks, poorly developed lower jaw. Hands show 
thickened and calloused epidermis. 


|_| 
[ay 1932 
and 
d. The 
aS Well 
oression, 
negative 
Toent- 
no ab. 
r. The : 
All re- 
every- 
> hands 
nd cal- 
hard = 
th and : 
10rmal, q 
20-1/4 
mi- 
Fig. 4 


SOUTHERN MEDICAL JOURNAL 


Fig. 6 
Roentgenogram showing only two unerupted permanent teeth. 


nature of the anomaly, the patient and his par- 
ents should be warned concerning genetic trans- 
fer. 


COMMENT 


It is our impression that the condition is more 
common than the paucity of cases in the litera- 
ture would indicate. 

Practically all these cases are characterized 
by the features outlined by MacKee and An- 
drews, to which reference has been made. 


There are no characteristic laboratory find- 
ings. Blood Wassermann tests, when made, in- 
variably have been negative. 

Reports of basal metabolism estimations have 
been unsatisfactory. 


Cases reported in the literature show no defi- 
nite familial trend. Our case, however, as shown 
in Fig. 1, suggests that the anomaly may be def- 
initely hereditary. 


SUMMARY 


A patient with hereditary ectodermal dyspla- 
sia of the anhidrotic type is reported. The 
typical manifestations of this syndrome are pre- 
sented. The total number of reported cases is 
brought to 29. It is important that these cases 
be recognized in order to prevent unnecessary 
and misdirected therapy. The futility of medi- 
cal treatment is emphasized. Proper environ- 
ment and the institution of dental prosthesis are 
indicated. 


May 1932 
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The Polyclinic 


DISCUSSION (Abstract) 

Dr. Eugene Rosamond, Memphis, Tenn —May | ask 
Dr. Bowen about the mentality of these cases, also 
about the danger of skin ulcers and the healing power 
of the skin? 


Dr. Bowen (closing)-—In all the cases I have ob- 
served the mentality was normal, and after injury 
wounds healed in a normal way. 

At a later date I plan to report in detail five addi- 
tional cases. In this connection I would like to men- 
tion two of these. The patients are brothers who live 
on a farm and work only during the early part of the 
day. While one is working, the other lies in a creek 
nearby in order to cool himself. In this relay fashion 
the day’s work is completed. 

As was mentioned in Weech’s article, Guilford made 
a similar observation. His patient, also a farmer, had 
to have a boy throw water over him at intervals to 
prevent his fainting. 

Dr. Jarret’s report has already proved the syndrome 
to be not so rare as the literature would have us be- 
lieve. 


THE VALUE OF THE SCHILLING DIF- 
FERENTIAL BLOOD COUNT IN 
PEDIATRICS* 


By W. AmprosE McGez, M.D., 
Richmond, Va. 


The importance of routine blood examination 
is far-reaching and there is no branch of medi- 
cine or surgery which is not frequently depend- 
ent upon it. Unfortunately clinical observations 
often fail to parallel blood findings. Reliance 
upon the present (Ehrlich) differential blood 
count offers no promise of relief from such con- 
fusion, but the new interpretation of white cells 
by Schilling! presents us with greater diagnostic 
and prognostic information. 

In 1904, Arneth? called attention to imma- 
ture blood cells in acute infections. His classi- 
fication was so complicated that it has not been 


*Read in Section on Pediatrics, Southern Medical Association, 
Twenty-Fifth Annual Meeting, New Orleans, Lousiana, Nove 
18-20, 1931. 
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popular. Schilling’s! revision of Arneth’s clas- 
sification with four simple groups opened up 
new possibilities for differential blood studies. 

Schilling? recognizes three main divisions of 
white blood cells, namely: granulocytes, mono- 
cytes, and lymphocytes. An increase in granu- 
locytes is noted in acute infections, in mono- 
cytes, in subacute infections and in lymphocytes 
in chronic infections. The changes in granulo- 
cytes, especially neutrophils, in acute infections, 
is the main factor in interpreting blood smears 
by Schilling’s classification. He subdivides the 
neutrophilic granulocytes or “polys” into four 
groups: segmented or mature forms, stab (staff 
or band) or nearly mature cells, juvenile or 
immature forms and the myelocyte or youngest 
form of all. Both Arneth and Schilling -speak 
of an increase in immature forms as a “shift to 
the left.” The other white blood cells (baso- 
phils, eosinophils, lymphocytes and monocytes) 
are classified alike by Schilling and Ehrlich. 
Segmented “polys” consist of neutrophils whose 
nucleus is subdivided into two or more parts 
which are either distinct or connected by fila- 
ments. In stab cells, one sees a more or less 
continuous nucleus with heavy black pyknotic 
areas in it and a nucleus in the shape of an S, 
T,U, V, W or Y. Juveniles, also neutrophils, with 
a continuous nucleus normally shaped like a U 
or kidney or peanut; there are no dark pyknotic 
areas scattered through the nucleus, but there 
is a nucleolus in each terminal. In addition the 
nucleus of juveniles is paler, broader and usu- 
ally ends in club-like extremities and in some 
instances the cytoplasm is pale bluish. Myelo- 
cytes have a single nucleus shaped like a ball 
or oval and their cytoplasm is distinctly blue 
with larger pink granules in it. 

By arranging the leucocytes in a horizontal 
line it is possible frequently to predict the con- 
dition of the patient in question. Schilling re- 
fers to such an arrangement as a “hemogram.”* 
Reading from left to right, the order of the leu- 
cocytes is basophils, eosinophils, myelocytes, ju- 
veniles, stabs, segments, lymphocytes and mono- 
cytes. 

An increase in cells to the left of the seg- 
ments indicates an increase in infection. When 
stabs alone are increased with a concomitant de- 
crease in segments the shift is spoken of as a 
degenerative one. It represents an interruption 
in the developmental phase of the neutrophils 
by a toxic impression upon the bone marrow. 
With a stimulation of the regenerative process 
of the bone marrow by severe toxins, new cells 
are formed because of increased rate of manu- 
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facture. Such a change is referred to as a 
regenerative shift which is seen only in severe 
infection. Both degenerative and regenerative 
shifts may go on simultaneously. The use of 
the filament-nonfilament count as proposed by 
Mullen and Large,°® while somewhat more simple 
than Schilling’s classification, does not permit 
of such fine differentiation and requires the 
counting of 100 “polys.” 


A study of the other cells in the hemogram 
gives additional valuable information. An in- 
crease in basophils usually means a decrease in 
resistance. The eosinophil is the most sensi- 
tive of all white cells and the first to disappear 
in acute infections.® In acute infections both 
lymphocytes and monocytes usually decrease in 
number and return when the struggle (infection) 
is over. A sudden rise in monocytes foretells 
the dawn of convalescence. The monocytes 
reveal the defensive mechanism of the body. 


After the monocytes have increased in num- 
ber and the child continues to improve there 
is a reduction in the percentage of the shift to 
the left with an increase in mature “polys.” 
This change is spoken of as a shift back to nor- 
mal or a shift to the right. A concomitant high 
left shift with a high monocyte percentage indi- 
cates a good phase of defense with the battle 
(infection) still continuing. A very favorable 
sign after a shift to the right is the return of 
eosinophils and an increase in lymphocytes. 
This last change indicates recovery. In chronic 
infections with acute exacerbations of slight se- 


Table 1 


SUMMARY OF VALUE OF SCHILLING DIFFERENTIAL 
BLOOD COUNT IN PEDIATRICS 
Average Variation of He mogram of Well Older Infants and 


Children 
Basophil, 0-1 Stab, 4-6 
Eosinophil, 2-4 Segmented, 35-50 
Myelocyte, 0 Lymphocyte, 30-55 


Juvenile, 0-1 Monocyte, 3-6 
Calculation of the Per Cent of the Shift to the Left 
Division of immature neutrophils (stabs, juveniles and mye- 
locytes) by total neutrophils (segments, stabs, juveniles and 
myelocytes). 
Significance of Percentage Shift to the Lejt 
Normal, 6 to 10 per cent 
Slight infection, 11 to 30 per cent 
Moderate infection, 31 to 50 per cent 
Severe infection, 51 to 70 per cent 
Danger of impending death, 71 per cent and over 


Usual Blood Findings in Different Infections 

Acute Infection.—Absence of eosinophils, increase in percentage 
shift to the left, low monocytes and lymphocytes. 

Subacute Infection.—Absence of or very low eosinophils, lower 
shift to the left, increase in monocytes, slight increase in lym- 
phocytes. 

Convalescence.—Normal eosinophils, low or normal percentage 
shift to the left, normal monocytes, normal or increase in 
lymphocytes. 

Chronic Infection—Normal or slight decrease in eosinophils, 
continuation of shift to the left, normal or elevation of mono- 
cytes, normal or slight increase in lymphocytes. 
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verity, eosinophilia is usually noted along with 
a degenerative shift to the left. 

The percentage of the shift to the left is de- 
immature forms 


termined by dividing the 
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Table 2 


HEMOGRAM IN ACUTE INFECTIONS 


May 193) 


(stabs, juveniles and myelocytes) by the total 
number of neutrophils (segments, stabs, juve. 


niles and myelocytes). The average shift for 


well older infants and children appears to lie 


VALUE OF THE SCHILLING DIFFERENTIAL BLOOD COUNT IN PEDIATRICS 


Mono. 


Basophils 


Juveniles 


Lymphocytes 
Monocytes 


Shift to Left 
Per Cent 


Diagnosis 


Remarks 


3 months 


5 years 
2 years 
6 years 


18 months 


7 years 
18 months 


10 years 


7 


SSP 


~ 
ONE NEF OOO 


an 


35-50 30-55 


~ 


W 


a 


Ac. tonsillitis 


Broncho pneumonia 


Pertussis 
Pertussis and measles 
Measles 


Pharyngitis 
Roseola, Inf. Rash 


German measles 
Scarlet fever 
Chicken pox 
Ac. Append. 
Ac. Append. 
Ac. Append. 


Pelv. Inflam. 
Intestinal “flu” 
Tleo colitis 


Miliary tuberculosis 


Laryngitis 
Mastoiditis 
Mastoiditis 
Poliomyelitis 


Ill 


Improved 
Til 
Very ill 


Better 
Well 
W. B. C. 16,400 


No rash 

Rash 

No rash 
Acutely ill 

Til 

Better 
Practically well 
Not sick 
Onset 

Not ill 

W. B. C. 6,000 
Adenophathy 
Operation 
Improved 
Worse 


Tl 

Better 
Moribund 
Better 
Sick 

Ill 


Moribund 
Acute catar. 
Surgical 
Non-surgical 
Paralyzed 


Better 


V*—Average normal variation of differential counts during infancy and childhood. 


|| 
Bas. Eos. Myel. Juv. Stab Seg. Lymph. | 
| rl | 
ve m 2 46 
2 years 2 days | 25 21 8 68 
* 3 days 14 34 25 15 43 
: 5 days 19 41 35 31 
. 7 days 8 24 64 25 
: 2 days 19 5 57 86 
5 days ll 11 69 50 
8 days 13. 21-88 37 
12 days 5 36 82 12 
“4 14 days 12 22 53 37 
5 11 days 41 25.23 65 
13 days 10 14 58 48 
2 17 days 7 30 & 18 
2 days 20 «1947 55 
Sia ae 3 days 9 13 64 45 
oe 4 days 9 15 62 40 
ee 6 days 7 10 74 41 
HAS 18 months 2 days 1 2 93 33 
We 4 years 2 days 20 48 28 31 
7 years 2 days 38 61 
3 years 1 hour 22 65 
f 6 years 2 hours 19 42 28 33 
10 years 2 hours ra | 50 17 37 
1 day 40 25 16 68 
2 days 36 51 
10 days 36 13 48 
3 days 0 8 80 
5 days 22, 40 57 
ee 14 days 26 7 33 88 
18 days 17. 19 42 58 
14 days 28 40 52 
18 days 23 30 44 
22 days 30 «14 50 
see 24 days 50 35 12 50 
os os 2 years 6 hours 15 28 48 39 
3 months 20 days 14 59 
: 18 months 12 days 13 47 28 21 
ve 7 years 2 days 17 wa 2 47 
3 days 2 62s 17 
4 days 7 S4 33 11 
5 days 9 


ay 1932 


+ total 
juve. 
ft for 
to lie 


Vol. XXV No. 5 


between 6 and 10 per cent. The severity of 
an acute infection is judged by the percentage 
shift to the left. Especially is this true when 
juveniles and myelocytes compose a large pro- 
portion of the left shift. In children one sees a 
slight infection with left shifts of 20 to 30 

r cent; a severe infection when the shift is 
from 30 to 50 per cent and a very severe infec- 
tious process with a shift of 50 to 70 per cent. 
With left shifts higher than 70 per cent there 
is danger of impending death. In addition to 
the use of percentage shifts to the left as a 
means of judging the severity of infections, Ger- 
ard and Boerner* propose the use of the “nu- 
clear index.’”’ The division of mature “polys” 
(segmented cells) by immature cells (stabs, ju- 
veniles and myelocytes) gives the nuclear in- 
dex. In children the writer feels a nuclear in- 
dex of 5 to 15 represents the average for well 
older infants and children; an index from 3 to 
5 represents slight infection; of 1 to 3 a very 
severe infection and below 1 danger of impend- 
ing death. A comparative study of the relative 
importance of left shift percentages, nuclear in- 
dices and filament-nonfilament counts shows the 
left shift percentage to be the most valuable 
method of estimating the severity of an infec- 
tion. 

Repeated hemograms are of more value than 
single determinations just as is true with physi- 
cal examinations and temperature records. A 
hemogram taken at intervals (preferably 12 to 


Table 3 
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24 hours apart) frequently reveals improvement 
or relapse hours ahead of clinical observation. 
The Schilling differential study serves as a more 
sensitive indicator of changes in the body than 
either physical signs or fever. Changes in total 
leucocyte counts® lag behind hemogram findings, 
as one frequently sees in suspected cases of ap- 
pendicitis. 

The Schilling differential count is of value in 
obstetrical practice!” and in tuberculosis. After 
the diagnosis of tuberculosis is once established,” 
it is possible to foretell improvement or retro- 
gression of the tuberculous process even days or 
weeks ahead of physical examination, fever, 
symptoms or x-ray findings. The shift to the 
left percentage and the lymphocyte-monocyte 
ratio’? determine activity and healing in tuber- 
culosis. If that ratio is 3 or over, Durel?® feels 
healing is satisfactory and the prognosis, good. 


The use of the Giemsa stain in studying leu- 
cocytes gives best results. Gradwohl informs us 
that the Giemsa stain as prepared in this coun- 
try is unstable and that the best Giemsa stain 
is made by Hollhorn of Leipzig. Only grease- 
free glass slides should be used in making 
Schilling counts and the blood should be thinly 
smeared with a cover slip. Such a procedure 
prevents marginal accumulation of “polys” and 
permits a more detailed study of the leucocytes. 
The dried blood smear is fixed with chemically 
pure methyl] alcohol for four minutes. After 


SCHILLING DIFFERENTIAL BLOOD COUNT 


HEMOGRAM IN PERTUSSIS 


c 
d 
. 


| | | g = | | 
4 2 |2| | | 
La 7,000-10,000 Ot 2-4 0 O-1 4-6 35-50 30-55 3-6 6-10 5-15 
9 years 21,000 0 1 0 0 2. 2 51 4 27 2.5 Excellent 
3% years 30,200 0 4 31 60 5 11 7.0 Excellent 
2 years 19,600 0 2 0 ) 29 57 5 19 4.1 Excellent 
5 years 16,400 1 3 0 1 12 22 53 8 37 1.7 Good 
6 years 18,400 1 0 ) 1 10 20 66 2 35 1.9 Good 
15 months 46,000 0 1 0 1 45 1.1 Good 
4 years 21,600 2 5 0 0 9 15 63 6 33 7 Fair 
2% years 14,200 0 4 0 6 86 @ 6 40 1.5 Fair 
3 years 17,200 0 1 ) 0 9 20 65 2.2 Fair 


V*—Average normal variation of white and differential counts during infancy and childhood. 
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that evaporates, freshly prepared Giemsa solu- 
tion is added and allowed to remain for thirty 
minutes. The Giemsa solution is prepared by 
adding one drop of the Giemsa stain to one 
cubic centimeter of neutral distilled water. The 
aqueous nature of the Giemsa solution prevents 
rapid evaporation. After staining the smear the 
solution is flushed with neutral distilled water. 
A more rapid and equally efficient study of leu- 
cocytes can be made by a modification of the 
original Giemsa technic. The smear is first 
stained for one-half minute with Giemsa stain 
mixed with chemically pure methyl alcohol (one 
part Giemsa stain to two parts methyl alcohol), 
then the same quantity of neutral distilled water 
is added for two minutes, after which time the 
smear is flushed with neutral distilled water. 
The value and significance of the Schilling 
differential blood count can best be understood 
by means of a few cases illustrating different 
points. 
CONCLUSIONS 


(1) The use of the Schilling differential blood 
count reveals much information relative to diag- 
nosis, prognosis and treatment. 

(2) It serves as a simple yet accurate index 
of changes taking place in the body in infec- 
tions. 

(3) Repeated hemograms are of more value 
than single determinations and they reduce the 
need of total leucocyte counts. 

(4) Changes in granulocytes often reveal 
progress or relapse ahead of physical findings, 
symptoms, fever and total white cell counts. 

(5) Information obtained from the Schilling 
counts should be used in collaboration with other 
clinical findings and symptoms, but an out- 
standing blood picture should not be ignored 
even in the absence of clinical symptoms. 

(6) The present Ehrlich differential count is 
much less informative and should be replaced by 
the Schilling classification of leucocytes. 

(7) Giemsa or modified Giemsa stain should 
gradually replace Wright’s stain. 

(8) The Schilling count is of more relative 
value than the filament-nonfilament count. 

(9) It is of particular value among children, 
as it deals mainly with neutrophilic leucocytes 
rather than lymphocytes which predominate the 
blood picture in childhood. 
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DISCUSSION (Abstract) 

Dr. I. A. Nelson, Tulsa, Okla—The Schilling count 
has been a routine in the hospital in which I work now 
for three vears. I have run the Schilling filament and 
Wright simultaneously in many kinds of cases. We 
have immature cells in all grades of development just 
as we have infants and children and avolescents. In 
teaching the method, we teach first the four granulo- 
cytes. The meaning of the monocyte and lymphocyte 
can be learned later. This is not a method exclusively 
for the laboratory man or pathologist, but is valuable 
for the pediatrician. 


Dr. J. Shelton Horsley, Richmond, Va—1 have been 
very much interested in Dr. McGee’s work in connec- 
tion with the surgery of children. Someone has said 
that a specialist is one who knows more end more 
about less and less. The type of specialist who ignores 
the underlying biological laws may not be quite so 
desirable as one who takes a little broader view of the 
whole case. 

I have called Dr. McGee in consultation on several 
cases and have found the Schilling test of value. One 
of the patients he has told you about: a little child 
who gave very slight symptoms of appendicitis. The 
shift to the left was quite marked, and on operation 
pus was found in the appendix. Twenty-four hours 
later, doubtless, the symptoms would have been more 
marked, but the early diagnosis and operation made 
possible by this test gave the child a better chance for 
recovery. 

We look too much for one pathognomonic sign in- 
stead of considering all the signs and symptoms. If 
we pin our faith solely to the Schilling count for diag- 
nosis and prognosis we shall be disappointed, though 
the Schilling test is an extremely important addition 
to our armamentarium for diagnosis. When we have 4 
war we judge of its extent and severity by the number 
of volunteers called out, because the number of vol- 
unteers would indicate our estimate of the enemies we 
are to fight. So if nature calls out volunteers in great 
numbers it indicates a severe infection; if in smaller 
numbers, the infection is not severe. The young poly- 
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morphonuclear cells as classified by Schilling are the 
volunteers. 

Dr. R. M. Pollitzer, Greenville, S. C-—Hematology 
has made tremendous strides in the last decade. Most 
of us were brought up to use Wright’s stain, then 
taught to do a total leucocyte count, then a differen- 
tial. Now we learn that these are not enough. If the 
Schilling test continues to prove to be as valuable as it 
seems to be in the hands of Dr. McGee and other work- 
ers, the next thing to ask ourselves is how practical it 
js and how easy of application. 

I want to ask whether it is necessary to do the work 
with the Giemsa stain and whether the Giemsa stain 
keeps without deterioration. 


Dr. McGee (closing) —The Schil'ing count can be 
done by any physician in the country or the city. All 
one needs is a microscope, a few glass slides and 
Giemsa stain. 

It should be used in collaboration with other find- 
ings, but a high left shift should not be ignored even 
in the absence of physical findings. The total count, 
we know now, is worthless in many conditions. It is 
valuable in those in which we expect leucopenia, as 
malaria and tuberculosis. 

With the modified Giemsa it is possible to prepare 
a stock solution which will last two weeks and 
which will require only three minutes for the total 
staining of the slide. With the use of the modified 
Giemsa it is possible to get much better and clearer 
results than by the use of the Wright stain. 


DIET AND DIABETES* 


By Vircit E. Smupson, A.B., M.D., F.A.C.P., 
Louisville, Ky. 


There is as great variation in the food require- 
ments of the healthy individual as there is in 
facial or temperamental characteristics. Indi- 
vidual, familial and racial factors are great fun- 
damental influences determining both the kind 
and amount of food one needs; these, in turn, 
are further influenced by age, sex, surface area, 
muscular activity, climate, season. 

But as one can recognize the myriads of hu- 
man faces, or of personalities belonging to the 
genus homo, so may one adequately evaluate the 
varying agencies and conditions influencing the 
kind or quantity of food needed daily for a 
man. That a rather wide latitude of normal re- 
quirements, or a rather broad zone of adapta- 
bility to food resources exists is axiomatic, since 
in his primitive state man, tutored only by his 
special senses and instinctive guidance, attained 
development, growth and maintenance of health 


Tot in Section on Medicine, Southern Medical Association, 
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and activity paralleling reasonably closely those 
of our present day civilization. 

Normal Diets—From the study of the food 
supply of man under primitive conditions, 
coupled with the knowledge obtained by experi- 
mental data, medical service has formulated cer- 
tain general statements concerning nutrition re- 
quirements. One of these general statements re- 
lates to caloric requirements of the body, so 
that one finds set down in the text-books of to- 
day the statement that the “average daily food 
requirements of the average adult” are: 

1,500 calories when at rest 
2,500 calories when taking light exercise 
3,500 calories when at manual labor 

The requirements for the average child are 
materially higher from a body surface view- 
point: 

1,500 calories from 1 to 4 years 
2,000 calories from 5 to 9 years 
3,000 calories from 9 to 14 years 

More accurately estimated, one may state 
these requirements in terms of heat units 
per kilogram of body weight. Such an es- 
timate should be based on the approximate 
normal weight rather than the under or over- 
weight which an individual patient may present. 
It may be stated that a diet furnishing 25 calo- 
ries per kilogram may be reckoned as a basal 
diet, 30 calories per kilogram for moderate ex- 
ercise and 40 calories for manual labor. 

A yet more accurate method of estimation of 
food requirements consists in the use of some 
such table as that of Dubois and Dubois. By 
this table, 40 calories per square meter of body 
surface per hour with corrections for sex and 
age is considered adequate when the body is at 
rest and hence is termed a basal diet. With 
such a table a maintenance diet may be figured, 
understanding that by the term is meant a diet 
with a 24 hour caloric value adequate to meet 
requirements of a person taking his accustomed 
exercise. 

Likewise, the protein requirement of the body 
has been determined and found to vary with 
age and activity. It is estimated that 0.75 
grams of protein per kilo of body weight are 
needed to maintain nitrogen equilibrium for the 
average adult at rest, 1.0 grams for light exer- 
cise and 1.5 grams when at manual labor. This 
would comprise about 10 per cent of the daily 

food intake. Children, again, require a higher 
protein intake daily than adults from a_ body 
surface area viewpoint, from 2 to 3 grams per 
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kilo of body weight being necessary between 10 
and 14 years of age. About 15 per cent of the 
daily food allowance is thus represented by pro- 
tein. 

There is a fair degree of unanimity of opinion 
among laboratory workers and clinicians on 
body food needs as thus far stated, but dis- 
agreement, uncertainty, dogmatism and pragma- 
tism keep the kitchen in an uproar from here 
on in. How much carbohydrate in terms of 
sugar does an average adult of average activity 
need? Every clinician answers at once and dif- 
ferently and bedlam reigns. The laboratory 
workers no longer speak with authority. Only 
mothers become dogmatic and pediatricians prag- 
matic and Junior is denied his coveted stick of 
candy. 

What ratio should fat bear to the sugar con- 
tent? The dermatologists disagree and gastro- 
enterologists for once are uncertain. The dia- 
betic specialists find in these two questions prac- 
tically the only field in the management of dia- 
betes where they may hope to have their names 
linked to a projected fatty-acid-glucose ratio for 
a brief season of popularity. 

Shall the diabetic be admonished to still his 
hunger with firkins of butter, baskets of nuts, 
gallons of cream and cases of olive oil? Or 
shall he pay homage to the sugar bowl, the 
bread basket, the molasses jug and the pre- 
serves jar? 

The ingestion, with relish and without insult 
to the digestive system, of large quantities of 
fat is an accomplishment of the Esquimo or 
the Norseman. To essay such a feat in New 
Orleans would be a self-written invitation to so- 
journ in a dietetic hospital. A fatty-acid-glu- 
cose ratio feasible in Minnesota would not be 
even sensible in Florida. And, as climate de- 
termines the fat intake, so will even season 
modify the relish for its use. 

The ease with which heat units may be piled 
up and insulin dosage pulled down tempts the 
physician to figure high on fats. The hope that 
this is sensible farthers the thought that it is 
sound. 

And, at the other extreme, the willingness of 
the diabetic to absorb insulin from under his skin 
that he may gluttonize in foods of high sugar 
content recruits votaries to the high and yet 
higher carbohydrate diet. If one could be sure 
that sugar, and yet more sugar oxidized by in- 
sulin, would actually increase the storage of 
glycogen in the liver the plan would, at least, 
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become more debatable. But does storing glyco. 
gen really increase the oxidation of glucose jn 
the blood? When diabetes is the diagnosis does 
it connote pancreatic deficiency or hepatic try. 
ancy? Does deficiency of the anterior lobe of 
the pituitary gland mean diabetes in any sense? 
Is the glycosuria of ventricular piqure what we 
understand to be diabetes? Does hepatic in- 
competency necessarily obtain in true diabetes? 
If a high fat diet does result in storage of fat 
in the liver, thus crowding out glycogen, that 
fact does not, ipse facto, mean that a high sugar 
intake automatically increases the native insulin 
activity. That expectation of an increased sugar 
oxidization is not rational is evidenced by the 
picture of the diabetic on an unweighed diet 
growing progressively worse as his insufficient 
oxidation of sugar whips up an appetite for 
more sugar and its ingestion results in greater 
hyperglycemia and greater pancreas tire. If a 
high fat diet abets storage of fat in the liver 
and excludes glycogen, then the answer is not 
an abnormal sugar intake, but a rational fat al- 
lowance. 

Again, the advocates of a high sugar allow- 
ance admit that an increased insulin dosage is 
a corollary to that of increased sugar intake. For 
quick replacement of a normal weight and res- 
toration of bread winning strength, one might 
readily concede the wisdom of high insulin unit- 
age, but only as a temporary expedient. The 
diabetic rightly hopes to get rid of scales, of 
weighed diets and insulin. Is that a reasonable 
expectation? My clinical experience covering 
the period since 1923 justifies the belief that it 
is. An avoidance of extremes is a much prized 
desideratum in the diet of the diabetic, who is 
entitled to live as nearly normally as his disease 
will permit. His food should approach the nor- 
mal as closely as one is able to determine the 
normal. 


CALCULATION OF DIET 


The nearest approach to a scientific basis for 
fixing the ratio that fat should bear to sugar is 
that furnished by the work of Shaffer. Accord- 
ing to his data, fat can be oxidized completely 
if one part of sugar is oxidized for every one 
and one-half parts of fat. And in proportion 
to whatever degree of acidosis obtains must the 
ratio of fat to sugar be reduced. Guided by 
this data, I have been able to balance the diet 
of my diabetics satisfactorily. A table of diets 
covering all weights of patients, protein requite- 
ments, caloric needs and fatty-acid-glucose ratios 
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can be figured and utilized as a time saver at 
the office or bedside. Such a book of tables 
should be indexed so that the figures for any 
diet indicated could be turned to readily. Ta- 
ble 1 is a sample page from such a book, from 
which a patient weighing 70 kilograms and es- 
timated as requiring 1 gram of protein per kilo 
of body weight, a sugar tolerance of 160 grams 
and a caloric requirement of 1,978 heat units, 
can at once be given the figures furnishing these 
requirements. 


Table 1 
DIETS FOR A 70 KILOGRAM (154 LB.) PATIENT 
PROTEIN 1.00 GM. PER KILO c Ae 1.00 


| | a. 
20 50 50 1.00 488 7.0 
639 16 7 31 60 60 1.00 623 8.9 
640 «3-25 70 42 70 70 1.00 758 10.8 
641 34 80 1.00 893 12.8 
62 43 «+70 64 «+90 90 1.00 1,028 14.7 
643 1.00 1,163 16.2 
644 1.00 1,298 18.5 
45 7 97 120 120 1.00 1,433 20.5 
646 #79 «+70 4108 130 130 1.00 1,568 22.4 
647 88 70 119 140 140 1.00 1,703 24.3 
648 97 70 #130 150 150 1.00 1,838 26.3 
649 105 70 142 160 160 1.00 1,978 28.3 
630 114 70 153 170 170 1.00 2,113 30.2 


The formula used in figuring such a table of 
diets may vary. Voit’s standard, for example, 
for a man at manual labor, provides that 16 per 
cent of the total heat units of the day’s food 
should be supplied by the protein, 18 per cent 
by fat and 66 per cent by carbohydrate. Thus 
if it were estimated that 3,000 heat units are 
to be furnished per day the ratio of carbohy- 
drate, protein and fat would be 495 C.H., 120 
P. and 60 F. According to more recent 
standards less carbohydrate and more fat are 
used. The United States Army ration (peace) 
furnishes 440 C.H., 110 P., 153 F., a caloric 
mg of 3,577 and a fatty-acid-glucose ratio of 
36. 

A simple method of figuring such tables of 
diets is to decide the amount of protein to be 
given in grams, then determine the caloric value 
of the diet. The carbohydrate is found by sub- 
tracting from the total calories 10 times the 
protein and dividing the result by 20. The fat 
is determined by subtracting from the calories 
the sum of the carbohydrate and protein multi- 


SOUTHERN MEDICAL JOURNAL 491 


plied by 4 and divided by 9. This may be 
expressed by the formula: 


C.H. = Cal. — 10 P. and F. = Cal. — 4 (C+P) 
20 9 


The tables I use were figured by Woodyatt’s 
formula in 1923 by Dr. Fred. Speidel and fur- 
nish 13 diets in each table, the protein remain- 
ing the same, but the carbohydrate increasing 
10 grams in each diet. The fatty-acid-glucose 
ratio of each table remains the same. To 
change the protein or the fatty-acid-glucose ratio 
another table must be selected. 

Table 2 shows another page from such a book 
giving diets for a 70 kilo patient, each furnish- 
ing 1.5 grams of protein per kilo and a fatty- 
acid-glucose ratio of 1.50. The number of calo- 
ries per kilo desired is located in the column 
headed “Calories per Kilo” and the proportion 
of carbohydrate, protein and fat to furnish that 
number of heat units and 1.50 grams of protein 
are found on the same line. The total glucose 
content, total fatty acids, and the total heat 
units are all set down. In using such a book 
of tables one merely determines the protein re- 
quirement and heat unit needs of his patient 
after the diagnostic study and then turns to the 
table furnishing those requirements. With 
such a book of diet tables, a diet can be ordered 
in less than two minutes for every possible need 
with amounts of carbohydrate, protein and fat, 
total glucose and fatty acids, fatty-acid-glucose 
ratio, heat unit supply per kilo and the total 
caloric value. Such a book is not only a time 
saver, but it avoids errors from hasty calcula- 
tions. 

Table 2 
DIETS FOR A 70 KILOGRAM (154 LB.) PATIENT 
PROTEIN 1.5 GM. PER KILO FA = 1,50 


G 

= | | 

716 3 105 63 7 105 1.50 989 14.1 
717 12 105 79 80 120 1.50 1,179 16.8 
718 20 105 96 90 135 1.50 1,364 19.5 
719 28 105) 113 100 150 1.50 1,549 22.1 
72 36 6105) «©1300 «6110 1.50 1,734 24.8 
721 45 105 146 120 180 1.50 1,914 27.3 
722 53 105 163 130 195 1.50 2,099 30.0 
723 61 105 180 140 210 1.50 2,284 32.6 
724 69 105 197 150 225 1.50 2,469 35.3 
725 78 105 213 160 240 1.50 2,649 37.8 
726 86 105 230 170 255 1.50 2,834 40.5 
727 94 105 247 180 270 1.50 3,019 43.1 
728 103 105 263 190 285 1.50 3,199 45.7 


| 

rt 
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The ingestion of carbohydrate and especially 
of sugar increases glycemia of all persons, dia- 
betic or not. If carbohydrate intake be less than 
50 gms. daily, acid substances appear in the 
urine, as in excessive vomiting, toxemia of preg- 
nancy, or cancer of the stomach. Diabetes is 
merely an advanced form of carbohydrate star- 
vation. 


Food yields two products of primary interest 
to the diabetic: glucose and fatty acids; they 
have the same effect on the body regardless of 
whether they are from carbohydrate, protein or 
fat. Hence the fatty-acid-glucose ratio becomes 
important. 

The FA ratio which will prevent acid 
bodies from appearing in the urine varies in 
different people, even varies in the same person 
from time to time. But there is a fairly close 
relationship between the amount of B. oxybutyric 
acid oxidized and the carbohydrate consumed. 


The mathematical scheme for controlling the 
diet based on Zeller’s work and Shaffer’s for- 
mula offers advantages not secured by any 
other method. It furnished the basis for com- 
putations of the diet tables which I use (Table 
3). It furnishes a surprise to the physician who 
is making his first intensive study of food values 
by directing his atten- 


Table 3 
100 grams of C.H. yields 100 grams of glucose and 0. grams 
‘atty acid. 
100 grams of P. yields 58 grams of glucose and 46 grams of 
atty acid. 
100 grams of fat yields 10 grams of glucose and 90 grams of 
fatty acid. 


There is some difference of opinion as to the 
proportion of fatty-acid to glucose that is safe; 
some hold that a ratio well above that indi- 
cated by the relative molecular weights of fat 
and glucose is safe and use a ratio as high as 
3 to 1. It is generally agreed, however, that 
the diabetic with no acetonuria meets emergen- 
cies with a more comfortable reserve. This, 
coupled with the climatic factor where I work, 


has led me to keep the tA ratio below 1.25 
until the sugar tolerance is well on the increase. 


Maintenance Diet.—In the average case pre- 
senting evidences of mild or no acidosis a main- 
tenance diet is selected at the onset. The ca- 
loric value and the protein content are deter- 
mined by the study of the patient physically, 
the laboratory data and an inquiry into the 
daily habits. The carbohydrate and fat are 
figured with only two things in mind: the pres- 
ence or absence of acidosis and the habits of 


CASE HO 2648 
tion to the glucose erucose arr. mar. wae 
found in fat and it em- 


phasizes a fact that 


t 


bears repetition for the 


pases 
t 


+ + 


+ 


physician who has 


studied foods more or +: 


less intensively, name- 


ly, that both glucose 


and fatty acids are glu- 


cose and fatty acid 


from whatever source 


derived. 


Such a table makes 


comprehensible the 


clinical fact that a diet 


with a high starch con- 


tent may yield less glu- 


ome 


cose than one high in 


it 
TT 


protein and low in car- 
bohydrate. A normal 


person does not excrete G 190 
glucose through the Then increased to FA=176 
kidney when taking 


starch in any quantity. 


Fig. 1, Case 2648 A 


Diet FA = 176 ratio 0.90 to August 20, 1931. 


ratio 0.88. 


Weight reduced from 245 to 212 pounds. Blvod sugar fasting reduced from 135 to 95 mgms. per 
100 c. c. of blood. Has continued actively at business with long hours. 
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the patient. These latter are often wrong and 
some effort at correction must be made, but it 


GLUCGSE 3.58 GHS. PER KILOBAT. 
should be done gradually. Since one of the de- 
of [| siderata in managing the diabetic is to enable 
$ of ire rH him to live as nearly a normal dietary life as 
ais ne sone possible, his likes and dislikes must be reckoned 
with. 
Consider Case 2648A—A man weighing 111 kilos is 
ey ee tt : to continue his vocation, that of an attorney, his urine 
di- sett r free of acetone, the season winter, his diet habits un- 
fat Spt \ | usual. A diet (Fig. 1) furnishing 2,226 calories (30 
as watt tty | calories approximately per kilo normal weight), a pro- 
™ eq tt tein intake of 90 grams (1.16 gm. per kilo), and a 
t fatty-acid-glucose ratio of 0.90 was selected as a main- 
en- vat f stale | tenance diet. Such a diet would consist of C.H. 129, 
is, P. 90, F. 150, furnishing 190 grams of glucose daily. 
rk req ry] ase @ This diet is not very well balanced, but is influenced 
’ by one of the factors which influence budgeting, 
25 namely, the patient’s diet habits. He had long been 
ner t + = a +; using too much carbohydrate and protein, hence this 
se, be first diet allows a bit higher protein intake than is 
necessary for sedentary habits, but is still much below 
his previous daily intake. The two glucose tolerance 
n- Bp S4+4 curves (Fig. 2) made at an eight months interval show 
‘a- a diminished islet activity in February with normal 
T- oa Coo [ T function in November. He is yet well above a normal 
y, weight, but at the present rate should attain it within 
re arar.. mar. J0a8 
Glucose tolerance curve (upper) February, 1931, showing pan- {tt : 
of creatic deficiency; normal curve (lower) November, 1931. 
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Fig. 4, Case 3630 


Moderately high blood sugar, low renal threshold, low sugar 
tolerance, low grade acidosis. On maintenance diet without 
insulin blood sugar reduced to normal with gain in weight. 
Note rise in blood sugar one month later following infection 
of respiratory system. 


Fig. 3, Case 3597 
High blood sugar, high urine sugar loss, normal renal threshold, 
no acetone nor diacetic acid. Urine sugar loss stabilized 
before insulin was begun. Note increase in weight. 


} 
it 
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a year; he feels splendidly, is mentally vigor. 
ous, and is enthusiastic about his regimen, 


Whether the sugar intake exceeds the 
patient’s sugar tolerance is of no concer 
at this stage of the dietary management, 
The sugar tolerance can be readily as. 
certained in such a patient by putting 
him on the above weighed diet and de. 
termining the urine sugar loss daily. The 
urine sugar loss gradually lessens until 
it disappears if the tolerance is higher 
than the intake, or if lower the urine 
aouesajoy sugar loss will become stabilized in 
. few days. Such a stabilization is jjlys. 
trated in Case 3597 (Fig. 3). 


The loss of sugar daily at the beginning was 
156 grams and it gradually diminished until a 
period was reached when for four days the ay- 
erage loss was 101 grams daily. The intake 
was 140 grams, hence 39 grams were being 
utilized. That is his present sugar tolerance, 

| He needs 140 grams, he oxidizes 39 grams, and 

ayequy >| the difference is to be burned by insulin, If 

the difference is small insulin need not be 

given, as the pancreas function generally rises 

‘Ww org) =» d until, in the majority of cases, the tolerance is 

on an even keel with the maintenance require- 

ia ments. Even if the difference be relatively 

o 2 large insulin will not be needed if the urine 
sugar loss falls rapidly on a weighed dict. 

Case 3630 (Fig. 4) had shown a glycosuria 
for a shorf time only. The urine sugar loss was 
190 grams daily on an unweighed diet. Ona 
weighed diet the urine sugar loss fell to 14 
grams in five days and disappeared completely 
in fourteen days. The blood sugar fell from 
220 to 95 mgms. during this same period. Such 
a case does not need insulin. Should the main- 
tenance requirements be increased by additional 
activity the tolerance often rises with general 
nutritional improvement and insulin is still not 
needed. Such a condition is shown in Case 
41512A (Table 4). 
oney When first seen this patient was entirely 
- satisfied on a diet of C.H. 85, P. 60, F. 113, 
, furnishing 130 grams of glucose. A mainte- 

poy B38 nance of weight, which was normal, evidences 

| the accuracy of the diet estimate. After re- 

| turning home and increasing activity, the diet 
syuQ WwaH Fe had to be increased May 26 to C.H. 91, P. 60, 
' F. 144, furnishing “140 grams of glucose daily. 
The weight continued practically unchanged 
again indicating a satisfaction of maintenance 
requirements. With improved pancreas func- 
tion the diet was again increased on October 
15 to C.H. 103, P. 60, F. 135, furnishing 150 
grams of glucose. Without insulin and on an 
increasing glucose intake the blood sugar 
dropped from 222 mgms. per 100 c. c. of blood 
on April 7 to 75 mgms. on October 13. This 
was considered too low, and the diet was again 
increased. 
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TOLERANRCE TEST, 


Fig. 5, Case 41512 B 
Female, age 52, height 64 inches, weight 132 (60 kilos). 


Blood 
sugar fasting 222 mg. Renal threshold about 150. Typical 
glucose tolerance curve in a diabetic. 


The degree of pancreatic deficiency is further shown 
in this case by Fig. 5, which graphically presents the re- 
sponse in the blood sugar to the administration of 1.5 
gms, of glucose per kilo of body weight. The blood sugar 
rose to 330 mgms. at the end of the first hour, rose still 
higher to 410 at the end of the second hour and dropped 
at the end of the third hour to 370. 

If a patient, again a man, real estate dealer, weighs 
$0 kilos, is not well enough to attend his office work 
even a part of each day, has a poor appetite, is acidotic, 
has a lienteric diarrhea, the season, summer, a diet fur- 
nishing 1076 calories (21 per kilo) is selected. This 
patient, Case 4729, fed on, a basis of his normal weight 
of 70 kilos, requires 53 grams of protein (0.75 gm. per 
kilo; his fatty-acid-glucose ratio should not exceed 
0.75. Such requirements are met with a diet of C.H. 
72, P. 53, F. 64 (Fig. 6). 

His carbon dioxide combining power was 20 when this 
diet was started and acetone 4 plus. The latter disap- 
peared in five days on insulin and the former rose to 38. 
On Feb. 23, 1931, the diet was increased to 85 C.H., 60 
P.,113F. He remained free of acidosis on this diet which 
fumished 130 grams of sugar and a fatty-acid-glucose 
ratio of 1.00 with 1,597 calories daily. Continuing 
improvement he was put on a diet of 80 C.H., 60 P., 
150 F., on March 7, 1931. This furnished 1910 calories 
and still supplied 130 grams of glucose but a fatty- 
acid-glucose ratio of 1.25. 

Case 3950 (Fig. 7) showing a relatively high blood 
sugar on an unknown diet illustrates an over esti- 
mate in dietary needs. A diet providing for 126 
gms. of sugar daily with a heat unit intake of 1550 
calories was ordered. Four days later this had to be 
reduced to an intake of 113 gms. daily because of in- 
ability to take more. A fatty-acid-glucose ratio of 
1.0 was considered allowable, since because of infection 
and a sugar tolerance on the negative side the adminis- 
tration of insulin was inaugurated at the beginning of 
observation. A maximum dosage of 62 units daily was 
found necessary to render the urine sugar free. The 
Sugar tolerance gradually rose from approximately 16 
on July 9 to 140 which represents the daily sugar 
intake on Jan. 7, 1930, when she had been off of insu- 

for five months. She continued on a weighed diet 


until August, 1930, and has continued on an approxi- 
mated diet to date. 


Her weight steadily decreased 
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until an approximately normal figure was_ reached. 
When she went off a weighed diet she was taking 140 
gms. of sugar a day with a blood sugar of 78 mgms. 


TRAINING THE PATIENT 


Either the patient or some member of the fam- 
ily is taught how to figure diets, weigh foods, 
budget portions, examine the urine qualitatively 
for sugar, and when necessary, give insulin. 

This is a necessity save in very mild cases. 
Case 4245 shows a hyperglycemia satisfactorily 
controlled by teaching the patient how to ap- 
proximate his helpings. One day’s calculation, 
taken from this patient’s record, is shown in 
Table 5. 

Some foods permit of satisfactory approxima- 
tions, but it is obvious that “‘2 cakes” of sausage 
permits an elasticity likely to satisfy the most 
reckless diabetic. How satisfactorily approxi- 
mations may be done, however, is shown in 
Table 6, where the blood sugar determinations 
and the weight record are shown. Too fre- 
quently such cases gradually lapse into habits 


Case-4724, 
MARCH. are. 
mar. 


1981. PEERCOARY. 
At 18. 19. £20. 23, 22. 23. £6.26. 26, 27. 
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Fig. 6, Case 4729 

Male, age 25, realtor. Weight 116, height 70 inches. Disease 
of seven years’ duration, approximated diet and insulin in 
1925 and continued for eighteen months. From September, 
1930, to February, 1931, lost weight rapidly, digestive upsets, 
no appetite, sensory nerve disturbances. When seen was 
acidotic, positive Mantoux, low grade renal insufficiency, 
greatly discouraged. No change in acetone on diet alone. 
Urine sugar loss not stabilized before insulin was begun; 
slow rise in sugar tolerance, no gain in weight. 
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Fig. 7, Case 3950 
Female, age 52, height 63 inches, weight 189 (80 kilos). Normal weight 140 (63 kilos). Carbuncle, neck, temperature 103°, 

Hyperglycemia, glycosuria, acidotic. Maximum insulin dosage 62 units daily. Insulin coefficient 1.6. Has been off insulin 
since July, 1929. Approximated diet since August, 1930, with a blood sugar of 78 mgms. November, 1930. Note steady in- 
crease in sugar tolerance from minus 9 to 140 gms. 


Table 5 


CASE 4245. LOW GRADE PANCREATIC DEFICIENCY; APPROXIMATE DIET; ARTICLES SELECTED BY PATIENT; 
AMOUNTS ESTIMATED BY NURSE, 


Breakfast: Gms. Portions Ci. P F. 
Oatmeal (dry wt.) 15 4 tablespoonsful cooked 10 3 1 
Cream 20 per cent 120 8 tablespoonsful 4 a 4 
Bacon (cooked) 15 3 slices ) 3 § 
Toast (white) 15 1 thin slice 9 2 0 
Butter > 1 pat 0 0 4 

Lunch: 

Pork sausage 60 2 cakes 0 10 30 
Potatoes (fried) : 60 4  tablespoonsful 12 2 10 
Rye bread 30 2 thin slices 11 4 0 
Rhubarb (sweetened with saccharin) 120 8 tablespoonsful 4 2 0 
Canteloupe 130 % small melon 12 0 0 
Butter 10 2 pats 0 0 3 

Dinner: 

Lamb (roast) 60 Medium helping ny) 16 10 

Peas (green) 60 4 tablespoonsful 2 1 0 
Waldorf Salad: 

Apple 25 % medium size 4 0 0 

Lettuce 30 4 leaves—medium 1 1 0 

Pecans 30 2 tablespoonsful 2 1 i 

Mayonnaise 18 1 tablespoonful 0 0 18 

Celery 60 6 hearts 2 1 0 

Rye bread 30 2 medium slices 11 4 y 

Buttermilk 210 1 glass (oz. 7) 10 7 0 

FA==140—1.00 Calories 1722. = 

94 60 124 
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Table 6 


use 4245. SHOWING BLOOD SUGAR REDUCTION FROM 
198 MG. TO 120 MG. IN 3 MONTHS AND 3 WEEKS. 

NOTE MAINTENANCE OF WEIGHT. 


Date Blood Sugar Weight 

April 3, 19381 198 mgms 177.5 lb. 
Apel 28, 140 mgms 174 Ib. 
May 26, 1931 150 mgms. 174 Ib. 
June 16, 1931 ..... 140 mgms 171.5 Ib. 
July 28, 1931 120 mgms. 172.5 Ib. 
October 27, 1931 125 mgms. 176.5 lb. 


Urine negative for sugar since April 28, 1931. 


of indulgence and require the regimen of a 
weighed diet. I am convinced that a greater 
likelihood of following instructions obtains when 
the patient is taught food values, watches urine 
sugar disappear and blood sugar return to nor- 
mal. He obtains a close-up of the disease, ob- 
grves the effect of accuracy, is impressed by 
the approach to mathematical control and the 
influence of such experience is more lasting. He 
comes to doing a thing because he comes to 
understand why the thing should be done in- 
stead of merely acquiring a habit of taking or- 
ders. There was a time when violation of diet- 
ary orders was the rule rather than the excep- 
tion; now, such violation is the exception rather 
than the rule. I now obtain more intelligent 
cooperation from my diabetics than from any 
other class of chronic diseases. 

I am frequently asked how long it takes to 
teach a layman what the diabetic should know 
about diet. The time varies with the individual, 
but he can become trustworthy in one week. Age 
is no factor. One of the best trained patients 
Ihave had was eight years old and we are train- 
ing one now at 70. Often the whole family 
learns how to figure the patient’s diet; many 
wives, themselves obese, have applied the die- 
tetic principles to themselves and been made 
happy in attaining a more slender figure; the 
maid or cook not a few times has been taught 
how to carry on. 

_I prefer to keep my diabetics in their homes 
if they live in the city. If they are sent in 
from outlying districts or other states I prefer 
to have them go to housekeeping in a small fur- 
nished apartment. I find this plan far more pref- 
erable to having them in a hospital. “They are 
thus living under conditions not unlike those that 
will obtain on returning home. They order from 
the grocery what they want to eat; they learn 
the lesson from the practical application. I have 
been reminded by some of them of the analogy 
of our plan to the methods of old Squeers in 
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Nicholas Nickleby. Be that as it may, the pa- 
tient, whether a man or child, accompanied by 
some female member of the household, living 
in his temporary home, is visited daily by my 
nurse and taught in his own kitchen how to 
calculate and prepare his food. This plan has 
the added advantage over hospital care of per- 
mitting the patient to select his own food. The 
vegetables he likes may be chosen. (Much of 
the hospital food as purchased is canned. One 
can understand this during winter months, but 
it is incomprehensible during the season of vege- 
table and fruit plentitude.) In the average hos- 
pital, supervising nurses are not familiar with 
dietetic principles and the dietitian does not find 
the time to train the patient. Therefore, my 
own office force takes over the training. And 
who denies that enthusiasm is contagious? 

In figuring a diet something depends on the method. 
Case 2686 has his diet figured by his wife. The figures 
at the top are my contribution; they are the wife’s 
bank account daily for her husband’s food. As she sets 
down each food she determines the amount he is to 
eat at that meal and then computes its value in terms 
of carbohydrate, protein and fat. .She continues her 
budgeting until the evening meal is made out when 
she finds the day’s allowance has been utilized. She 
has neither overdrawn her account for the day nor has 
she been miserly and hoarded. A diet for one day was 
photographed from the book of diets that have been 
figured for this patient (Fig. 8). Each day varies with 
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Example of diet as figured by patient. The menu is 
his own selection. 
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his desires limited only by the season and the family 
purse. 


It is sometimes urged that such daily budget- 
ing is time consuming and annoying. Do peo- 
ple tire of writing their menus at the mountain 
or seashore hotel? They like it rather jolly 
well. It is also urged that folks tire of weighing 
foods. Not if they realize the necessity. Does 
the butcher grow negligent about weighing his 
cuts, or the coal dealer get weary with weighing 
his run of the mine? The business of getting 
well is as important as butchering for profit or 
merchandising coal for a livelihood. I am per- 
suaded that the lukewarmness emanates not in- 
frequently from the patient’s medical counselor 
who has been too indolent or too busy to equip 
himself to instruct. How often have I heard the 
order to the supervising nurse in the hospital 
“Put this patient on a diabetic diet.” If phy- 
sicians would only learn that there should be 
no such term in diabetic management; that the 
diabetic may eat any single food which any 
normal person may eat, that only quantity is at 
issue, how much happier would be the lot of the 
one million diabetics in this country! 

The little girl of eight figured her diet for a 
day for a group of doctors at one of my clinics. 
One asked why she selected rye bread. “Be- 
cause I get more of it,” came the answer quickly. 
While patients are yet hungry, early in the man- 
agement, it is interesting to watch how soon 
they learn to figure their food to afford bulk. 
As the tolerance approaches normal, or after 
insulin is started, this necessity no longer con- 
fronts them. I often have patients tell me 
when I first see them that they never eat pota- 
toes or white bread or corn. When they are 
taught food values and how to balance diets they 
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may have the satisfaction of eating anything 
they desire. 


DIABETIC FOODS 


I do not use the so-called diabetic foods, 
They are expensive, often unpalatable, some. 
times difficult of procurement for the rural dia. 
betic, and not of uniform composition. One 
must have the analysis of each bread at hand 
if he expects to figure accurately its value in 
the day’s dietary. The analysis furnished by 
the manufacturer may be accurate; it may not, 
The physician does not know nor can he verify 
it. True, the “Report of the Connecticut Agri- 
cultural Experiment Station” furnishes an av- 
thoritative analysis of these foods, but is not 
recent enough to cover the vintage of the past 
few years. A casual study of the analysis of 
the foods covered in that report should be 
enough to convince one of the futility of using 
them. A few taken at random are shown in 
Table 7. The variation of nitrogen and starch 
is much greater than that obtaining in wheat 
bread, corn bread and rye bread. 


If no sugar is furnished by the food as is the 
case with some of the soja bean flours, then why 
eat it? Better fill the stomach with the 5 per 
cent vegetables. If as much as 72 per cent 
of starch is furnished in many of the gluten 
flours, then the sugar available is equal to wheat 
flour, baker’s grade. Further, all of the gluten 
flours contain protein, some as high as 76 per 
cent, and 58 per cent of this becomes available 
sugar. The fat content of these diabetic breads 
is as variable as the sugar content and in the 
acidotic patient the fat becomes of more mo- 
ment than the sugar. When one considers the 
varieties of gluten flour, the impossibility of 


ANALYSES OF FLOUR, MEAL AND BREAD FROM REPORT OF THE CONNECTICUT AGRICULTURAL EXPERIMENT 
STATION. BULLETIN 220. 


Name Manufacturer Protein Starch Calories 
Gluten flour Barker 76.9 2.5 361 
Gluten flour Empire 13.11 59.0 361 
Gluten flour Farrell & Rhines 9.9 72.0 349 
Gluten biscuit—40 per cent Kellogg 40.9 35.5 364 
Gluten biscuit—80 per cent Kellogg 75.1 4.7 355 
Casoid biscuit—No. 1 Callard & Stewart 63.0 8.1 440 
Casoid biscuit—No. 2 Callard & Stewart 58.1 0.0 — 
Almond biscuit Johnson Educator Company 29.0 50.0 412 
Almond biscuit Callard & Stewart 28.3 36.8 512 
Almond meal Health Food Company 50.6 73 407 
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harmonizing these breads for practical use be- 
comes apparent. There is pure gluten flour, 
pure washed gluten flour, self-rising gluten flour, 
imported gluten flour, special plain gluten flour, 
standard gluten flour, and just plain gluten 
flour. The clinic would have to be motorized to 
carry the analyses of the gluten nonsense alone. 
Casoid, soja bean, soy bean, almond and scores 
of others give evidence of manufacturers’ activ- 
ity, salesmen’s urbanity, physicians’ credulity, 
and patients’ gullibility. 


SUMMARY 


What is a normal diet for a normal person is 
a question permitting of some latitude in deter- 
mination. In so far as one is able to determine 
dietary normals, such normals should constitute, 
in the main, the diet of the diabetic. The dia- 
betic is entitled to live as nearly a normal diet- 
ary life as his disease permits, hence: 

Extremes in diet values are not advocated for 
the diabetic. 

The individual method of handling diabetics 
and their diet is discussed. Especial emphasis 
is placed on training the patient or some mem- 
ber of the family. 

Diabetic foods, so-called, are discussed and 
their use discouraged. 


DISCUSSION (Abstract) 


Dr. J. S. McLester, Birmingham, Ala—I think we all 
agree with Dr. Simpson that the diabetic diet should 
be a simple one, such as people ordinarily eat, and that 
freak diets are a mistake. It is important to give the 
patient food such as the other members of the family 
eat, the foods which are usual to his station of life. It 
is a mistake to force a patient to weigh his food at 
every meal. Life is hardly worth living when you have 
to weigh everything you eat. 


Dr. Isaac I. Lemann, New Orleans, La—We have 
believed from the time when we first had insulin that 
we need not keep our patients on a diet that was 
entirely disagreeable to them. When insulin made its 
appearance we were under the influence of the school 
of thought which said that we must keep down not 
only the protein, but the carbohydrate intake, and in 
order to maintain the patient in any kind of health 
we had to run up the fat to very extreme levels. That 
was a distasteful diet, a diet that the Eskimos find 
palatable, but not people in the temperate zone. There 
is no longer any reason for such extreme diets as those, 
and even in the early days of insulin, as far as we 
Were concerned, we laid down a dead line beyond which 
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we would not go in restricting the carbohydrates. 
That dead line has gradually risen, and while I do not 
find myself in accord with the extreme views of San- 
sum, I do feel there is no reason to keep a patient 
from having a considerable amount of starch in his 
food, not sugar, but carbohydrate. That level of car- 
bohydrates has risen since the early days of insulin 
from 50 to 60 grams to 100 or 125 grams. 


We should make the dietary regulations as simple 
as possible. We should make them fit the usual habits 
of the patient. 


We who are handling diabetics have made too much 
of a mystery of the matter of dealing with them, so 
that the reaction of the profession at large has been 
to regard diabetes as a sort of noli me tangere. “You 
have diabetes, you had better go to a_ specialist.” 
There are too many diabetics in the United States for 
the specialists to care for. It is a problem for the 
general practitioner. Hence, the general practitioner 
must learn to take care of the usual case. 


We should not give too much consideration to the 
relation of fatty acids to glucose and to very elaborate 
calculations. What we must remember in the pa- 
tient’s diet is that he must be kept slightly under-nour- 
ished. At least, he must not be allowed to get over 
fat. The under-nourished person we must cause to 
increase in weight; the over-nourished person we must 
cause to decrease in weight. Having determined what 
we are going to do with the particular patient, with 
regard to his habits of life, with regard to his nutri- 
tion, and with regulation of the protein, (not exceeding 
0.75 gram of protein for each kilo of body weight), 
We can, with some very simple rules, adapt the diet 
to the patient. 


I think it is good discipline for the patient to weigh 
the food. It is good discipline in severe cases of dia- 
betes to continue that weighing for a long time. There 
are no patients who continue indefinitely to weigh their 
food. I insist from time to time that patients 
test their diet by weighing what they are eating. It 
will suffice if they do it once a month, or once in 
ten days, to see that they are not grossly exceeding 
their allowance. 


Dr. M. Jay Flipse, Miami, Fla.—Joslin and others 
have called attention to the blood cholesterol and its 
importance in the prognosis of diabetes; also the rela- 
tion between the high blood cholesterol and premature 
arteriosclerosis. 


In spite of the fact that insulin has been in use some 
ten years, there can be as yet no standardized method 
for the treatment of diabetics. Many of the factors in 
diabetes are still undetermined and individual patients 
appear to vary greatly not only in the degree of dia- 
betic disease, but also in their ability to handle fats 
and carbohydrates. 

In connection with Dr. Joslin’s work, there appeared 
to be considerable value from the estimation of the 
blood cholesterol, as well as the blood sugar. Until 
the high cholesterol values have been proven to be of 
no significance, the reduction in cholesterol should be 
accomplished as well as the reduction in glucose. 
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EMOTIONAL INSTABILITY AS A FRE- 
QUENT CAUSE OF DIGESTIVE 
DISORDERS* 


By James S. McLester, M.D., 
Birmingham, Ala. 


Of the patients who come to the physician 
complaining of digestive disturbances approx- 
imately one-third have no recognizable disease 
of the abdominal organs. They are the so-called 
neurasthenics; and to me they present in ever- 
increasing proportion the greatest single problem 
of clinical medicine. After a mature study of 
these patients, undertaken in a sympathetic en- 
deavor to understand not only the character of 
their distress but also the nature of its under- 
lying causes, I have gained two lasting impres- 
sions: first, that emotional instability is of 
enormous influence in the production of their 
disabilities, and second, that this lack of stability 
is inherent in the patient. His troubles are not 
due to external causes, they are of the warp and 
woof of which he is made. 


When we contemplate the life history of such 
people, their illnesses, their reaction to the in- 
cidents of everyday existence, big and little, and 
the way they meet the vicissitudes of life, and 
then inquire into the character of their anteced- 
ents, we are forced to the conclusion that they 
are not the victims merely of fortuitous circum- 
stance. They are born, not made, neurasthenics; 
the situations in which they chance to find them- 
selves are of distinctly subordinate influence. 
True, domestic trials, business worries, or un- 
fortunate environment may have a contributory 
effect, but the real trouble lies deeper. It is, as I 
see it, an inborn lack of balance which from the 
beginning has predestined its victim to trouble. 
The nervous system of this type of patient may 
be likened to a substandard automobile tire. 
Both the patient and the-tire are made of poor 
fabric and almost any shock will cause a blow- 
out. We are tempted to attribute the blowout to 
the immediately preceding shock, but the real 
reason is defective material. We can patch up 
the tire and likewise we can patch up the patient, 
but thereafter the staunchness of both is ques- 
tionable. 


Wherein lies this defect? Is it faulty function 
of the glands of internal secretion? Is it psychic 
in origin? Does it represent a lack of balance 


*Read in Section on Gastroenterology, Southern Medica] Asso- 
ciation, Twenty-Fifth Annual Meeting, New Orleans, Louisiana, 
November 18-20, 1931. 
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of the vegetative nervous system? Or is it 
merely one feature of a general constitutional] ip. 
feriority? This question is clearly hard to ap. 
swer, but in the patients of whom I write, wha. 
ever other systems are at fault, it is evident that 
the picture is dominated by derangement of 
those functions which are controlled by the veg. 
etative nervous system. Fibres from this system 
form a part of a nicely adjusted, well-coordinated 
motor mechanism, to which the motility of the 
bowel is subservient, and any disturbance of this 
innervation is apt profoundly to upset these 
motor functions. The complaints of the gastro. 
intestinal invalid can most often be traced to 
disturbances of this character and, since these 
people show additional evidences of nervous im- 
balance, it seems reasonable to conclude that 
their troubles are, in large part, dependent upon 
an instability of the vegetative nervous system, 
The symptoms are innumerable. They may 
suggest nothing, or, on the other hand, they may 
simulate almost any disease, not the least fre- 
quent among which are tenderness in the lower 
abdomen suggesting appendicitis, hunger pains 
simulating gastric ulcer, or the abdominal disten- 
tion of gall-bladder disease. These discomforts 
are not a mere figment of the imagination. They 
are real. True, the patient, in his extreme sen- 
sitiveness, may grossly exaggerate the extent of 
his discomfort, or he may become acutely aware 
of physiologic processes that in the rest of us 
never rise to the threshold of consciousness, but 
in most instances there is genuine disturbance of 
function, usually of intestinal tone and motility. 
It is of this last that many patients complain 
most grievously. As striking evidences of such 
disturbed neuro-muscular control, witness the 
vomiting of seasickness or that which accom- 
panies a nauseating sight, the diarrhea of ex- 
citement, and the constipation which is experi- 
enced aboard ship. Such disturbances are of 
brief tenor, but we could also cite equally pro- 
found, though less graphic, derangements of long 
duration. In this last category could be placed 
mucous colitis and the somewhat milder disorder 
of similar nature called irritable colon, as well 
as the abdominal distention, sometimes with the 
noisy belching of gas, of which many patients 
insistently complain. I know of nothing more 
typical of the disturbances of which I write than 
this last symptom. 

Roentgenologic studies of these patients fre- 
quently reveal nothing abnormal. At other times 
a fairly characteristic picture is presented, such, 
for example, as the excessively motile stomach 
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gen in migraine patients, or the smooth redun- 
dant colon, spastic in one segment and relaxed 
in another, and relatively free of haustra, seen 
in mucous Colitis. These last appearances in a 
ies distinct form, that is, elongation of the colon 
with smoothness of outline, are fairly frequent 
and seem to be significant. 

It is not, however, upon the radiologic appear- 
ances or upon the nature of the abdominal dis- 
tress that chief reliance should be placed, for of 
vastly greater importance is the composite 
dinical picture. To the alert physician, who is 
yilling patiently to listen and to observe, the 
patient’s personality and emotional pattern, 
which is revealed in the taking of the anamnesis, 
more nearly tells the story than anything else. 
The manner in which he recites his troubles, his 
facial expression, the intensity of his interest in 
his symptoms and their extreme gravity to him, 
the number of physicians whom he has con- 
sulted, and, not the least among these, the little 
memorandum which he produces, all are signif- 
icant. I am so convinced of the importance of 
the information to be obtained from a study of 
the patient’s personality that if I were forced to 
restrict myself to one of the several diagnostic 
procedures commonly used I would choose in- 
variably to take the history, and would delegate 
to someone else the physical examination and 
other procedures. For the sake of thoroughness, 
and also that the patient may know that his 
troubles are receiving full consideration, these 
other diagnostic procedures should in no part be 
omitted, but to the physician who is experienced 
in his dealing with these people, the diagnosis 
usually becomes evident as he observes the 
patient’s manner and looks into his face while 
he tells of his woes. 

What can be done for these unfortunates? A 
great deal. Too often, when it is realized that 
their troubles are due in large measure to an in- 
herent defect which is a fixed characteristic of 
the individual, the physician assumes a fatalistic 
attitude and no sustained effort toward treat- 
ment is made. This attitude is not justified. I 
am convinced that with patience on the part of 
the physician and confidence on the part of the 
subject a great deal can be accomplished. Much, 
however, is required of the physician who would 
deal with such patients successfully. Not only 
must he have patience and the ability to appear 
unhurried, no matter what the pressure, but he 
must have tact, genuine interest and a fair un- 
derstanding of the nature of the trouble, together 
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with an ability to transmit this understanding to 
the patient himself. 

The first thing the patient needs is reassur- 
ance, and then an explanation suited to his in- 
telligence. He should be told frankly but tact- 
fully that his psychic and emotional characteris- 
tics are his own and that we can no more change 
them than we can change the color of his eyes, 
that each of us has his handicap in life and that 
his is an unstable nervous system. He should be 
taught to recognize that, because of this handi- 
cap, he has his limitations and that he must 
learn, contentedly and without fretting, to live 
within them. He should be given to understand 
that abnormal nerve impulses resulting in dis- 
turbances of function can be accentuated or in- 
hibited according to the state of the mind and 
the play of the emotions, and that if in his dis- 
comfort he becomes anxious or frightened every- 
thing will be worse, but that if he can teach 
himself to develop poise and a don’t-give-a-damn 
feeling, then things will be better. He should be 
comforted by the assurance that when this has 
been accomplished and he has achieved some de- 
gree of mental equilibrium then many of his ills 
will vanish and a modicum of happiness will 
come. 

It is well, too, to remind him that a person’s 
perceptive powers may become so acutely sensi- 
tive as to render him painfully aware of normal 
physiologic processes which ordinarily do not 
thrust themselves upon our attention, such as the 
beating of the heart, the pulsation of the aorta, 
or the movements of the stomach and intestines, 
and to admonish him that when such sensations 
disturb him it is only by disregarding them that 
he can finally escape. I frequently illustrate this 
by recalling our childhood days when for a few 
days each fall the heavy woolen underwear just 
put on scratched terribly; after this, it scratched 
no more. The wool remained just as “scratchy,” 
but it was ignored and soon it no longer intruded 
itself upon our consciousness. If the neurotic 
patient can be taught in like manner to ignore 
the many discomforts which beset him, great 
progress will be made. 

These patients all want a special diet. It is of 
importance first to overcome their various 
phobias and to teach them that they can with 
impunity eat a simple, well-balanced diet such 
as is suitable for anybody. True, this is a task 
which oftentimes can be accomplished only in a 
hospital with the constant reassurance and moral 
support of both physician and nurse, but it can 
be done. 
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Too much thought in the selection of food is 
bad for neurotic persons, but in one particular a 
certain degree of restriction is sometimes neces- 
sary. Being acutely subject to suggestion, these 
patients usually accept at its face value all of the 
extensive propaganda for vitamins and roughage 
seen in the current literature, and, in the belief 
that this is wholesome, most of them have ac- 
quired the habit of eating large quantities of 
roughage, notably of bran and whole wheat 
bread. This is a mistake. Many such persons 
are peculiarly sensitive to roughage, which, if 
taken in large quantities, will accentuate their 
discomforts; remarkable relief will be obtained 
if they are restricted to a smooth diet, consist- 
ing largely of milk, cereals, white bread, butter, 
potatoes, rice, eggs, and tender meats. In pre- 
scribing such a diet, however, it is necessary to 
add orange juice, tomato juice, and other vita- 
min-carrying smooth articles, and also in order 
to give the intestinal contents the necessary bulk 
and consistency, to include plain agar in rather 
large quantities. 

Should these patients be given sedative drugs 
and other medicines? This question cannot be 
categorically answered. It can be answered only 
by the physician according to what he sees in 
the patient. Drugs as a rule should be avoided, 
but sometimes a mild sedative given for a brief 
period will have a wonderful effect in allaying the 
patient’s anxiety and in making him more com- 
fortable, which in turn will render him more re- 
ceptive to the advice offered by the physician. 
This is particularly true when vascular hyper- 
tension is a complicating feature, for in such cases 
small doses of chloral frequently exert a happy 
and lasting effect. Likewise iodine is helpful in 
those many borderline cases which appear to in- 
clude a mild degree of hyperthyroidism. There 
are many other drugs and methods of treatment, 
particularly hydrotherapy, physiotherapy and va- 
rious hygienic measures, which the discriminat- 
ing physician will use in selected cases, but these 
are of vastly less importance than psychotherapy. 
The physician’s approach, his attitude, and what 
he says to the patient alone most often make for 
success or failure. 

Finally, the faculty for helping neurasthenic 
patients is not without its penalty. If we ben- 
efit them, they continue to return for further 
moral support, and properly so; then others of 
this same ilk come, and if the physician’s efforts 
are still rewarded with success, soon his entire 
time is consumed with long conferences. There 
remains little time for anything else. To obviate 
this, the physician must learn properly to gauge 
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the amount of time he can afford to give each 
patient and then, without the least letting down 
of interest, and without any appearance of h 
skillfully to terminate a conference which might 
otherwise be well-nigh interminable. To do this 
successfully is the acme of accomplishment. 


DISCUSSION (Abstract) 


Dr. Allan Eustis, New Orleans, La—I wish my re- 
marks to be construed not as criticism. I wish, how- 
ever, to caution the profession against going too far on 
the psychological side at the expense of the physical ex. 
amination. I understood Dr. McLester to say that he 
prefers to take the history and leave the physical ex. 
amination to someone else. We know him well enough, 
however, to feel certain that he does not leave the ex- 
amination to any Tom, Dick or Harry, and that he 
checks up on this also. 


At this time I have a patient in Touro Infirmary, who 
for fifteen years has been treated as a “neurotic.” An 
x-ray of the sinuses shows the sphenoid to be very much 
involved. With this she has a spastic colitis and other 
conditions that go with it. I simply mention this case 
as proof that the best of us may make mistakes in lay- 
ing too much stress upon the neurotic side. 

A large number of these cases I find associated with 
severe intestinal absorption and a vicious cycle occurs. 
While no conclusive experiments have been carried on, 
it is rational to believe that the alkaloids absorbed from 
the intestinal canal have some effect in stimulating re- 
flex excitability. Some experiments which were con- 
ducted by me about twenty years ago seem to bear this 
out. Little stress was laid upon my results, as they were 
carried on in conjunction with other work. I was in- 
terested in attempting to produce asthma in guinea pigs 
with injections of sterile human feces. I was impressed 
with the frequency with which these guinea pigs became 
irritable. Two sets of guinea pigs were injected daily, 
one set with physiologic salt solution and the other with 
extract of human feces. 

In a few weeks those injected with extract of human 
feces, when laid upon the table, would jump when the 
table was tapped. If the hair were lightly pulled, they 
would jump away and cry out, while those injected with 
salt solution remained passive. 

Along with a psychological study of patients, a thor- 
ough study of the intestinal condition should be made. 


Dr. W. A. Dearman, Gulfport, Miss—We pay, as a 
rule, very little attention to the autonomic nervous sys- 
tem. 

It is taken for granted that Dr. McLester works his 
cases up thoroughly, and certainly he would not over- 
look a blood study or a thorough study of the gastro- 
intestinal tract. I am inclined to agree with him that, 
after all these investigations have been made, then the 
story and the answer to the question may be found in 
the instability of the autonomic nervous system. 

The autonomic nervous system is a nervous system 
that is self-controlled. It is independent of the cerebro- 
spinal nervous system, inasmuch as the nerve supplies do 
not arise directly from the cerebrospinal nervous sys 
tem. It is a set of nerves that arises from the gray 
substance. 

The autonomic nervous system supplies all the endo- 
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crine glands. This is why we have a thyroid disturb- 
ance not infrequently in instability of the autonomic 
nervous system. It supplies the viscera, blood vessels, 
and every organ having involuntary muscle tissue. 

One-third of our cases possibly will come in this class. 
| doubt that there is a physician in my presence who 
has not had at least one or more of these patients. They 
require frequent examinations; they go from the 
Canadian line on the north to the Gulf on the south 
consulting physicians. I have always thought that ev- 
ery patient should be given a history of his case, what 
was done, the diagnosis made, the treatment employed, 
and the progress made, to carry with him so that when 
he went to another physician there would not be all this 
work to be done over again. 

An unstable, or unbalanced, or an improper function- 
ing of the autonomic nervous system is based on intrinsic 
factors, on a familial tendency, probably hereditary, 
congenital, and probably never acquired. These patients 
have an unstable nervous system, are born with it, have 
it when we see them, and probably will have it all their 
lives. Possibly they will get better, but they will be 
prone to have recurrences. I call them fixed motor in- 
valid. The spells pass off and we pay very little at- 
tention to them. We can do them little, if any, good; 
still there is hope. 

The autonomic nervous system may be a perpetual 
source of disorder. In some cases there is continuous 
discomfort, in others there are violent storms, chiefly 
occurring in the gastrointestinal tract. Many cases have 
been operated upon for acute appendical colic, biliary 
colic, or ruptured gastric ulcer. This type of patient is 
likely to go the rounds of surgeons and come back to the 
psychiatrist and internist, operated upon until he is a 
human wreck. The autonomic nervous system, when it 
becomes unstable, may give rise to all kinds of disorders. 

We speak of intrinsic factors. I think extrinsic factors 
should also be considered. I always stress in my his- 
tory how much alcohol, coffee, tea, drugs, and tobacco 
are being used. You would be surprised to know how 
many people are smoking forty cigarettes a day and 
drinking twenty coca-colas. 

The treatment is preventive, palliative, and remedial. 
Rest, physical and mental, the correction of eyestrain, 
kidney ectopia, visceroptosis, uterine displacements, and 
foci of infection, will put the patient’s feet off the low 
grounds of sorrow and despair and probably plant them 
upon a highway of recovery and well-being. 

Dr. John L. Jelks, Memphis, Tenn —I should like to 
ask Dr. McLester whether he looks into the sigmoid in 
spastic cases, after the intestine has been thoroughly 
washed out, if you please, not with an enema, but with 
— dose of Epsom salts, which, as you know, has a 
poomeehon relieve spasm and not create it. Spastic and 
ree a ae areas, will be found either with the 

e sigmoidoscope, and in many cases you 
cannot introduce the sigmoidoscope without first apply- 
ee which has the same effect as in the duo- 
ge visceroptosis, uterine displacement, cop- 

metabolism go from physician to 
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infections you are not going to clean the colon in those 
cases. 

Dr. McLester (closing).—I am afraid I created a mis- 
understanding. I intended to say that no part of the 
usual diagnostic procedure should be omitted, but if I 
were forced to confine myself to one procedure and to 
delegate all others to someone else, I would choose to 
take the patient’s history. 


THE USE OF THE MODIFIED ASCHHEIM- 
ZON DEK TEST FOR PREGNANCY* 


By H. L. Krncaip, M.S., M.D., 
and 
H. J. Rarn, B.S., MS., 
Houston, Tex. 


It is not the purpose of this paper to discuss 
the literature on the subject of the Aschheim- 
Zondek test and its modifications, or to detail 
the biologic basis upon which it depends. Since 
Aschheim and Zondek’s pioneer work, reviewed 
by Aschheim,! which is the basis upon which all 
tests using the action of the hormone of the 
anterior lobe of the pituitary depends, many 
workers have confirmed the fact that pregnant 
women excrete large amounts of this hormone 
in their urine. In 1929, Freidman,? because 
the rabbit does not ovulate except after copula- 
tion, injected into the blood stream of female 
rabbits urine from 18 pregnant women. All of 
these rabbits showed well developed corpora 
hemorrhagica, while 14 specimens obtained from 
non-pregnant women did not produce any 
changes in the ovaries. Since that time many 
investigators have confirmed this fact and this 
modification, because of its greater simplicity 
and more rapid action, is likely to supplant the 
original Aschheim-Zondek test which depends on 
the use of mice. Later Freidman and Lapham* 
reported the results of 92 tests in which the 
laboratory report agreed with the clinical find- 
ings. 

The accuracy of these findings has been fur- 
ther confirmed by Magath and Randall,* who 
injected urine from 85 patients, 38 of whom 
were pregnant and 47 non-pregnant. They had 
one false positive. One rabbit showed corpora 
hemorrhagica, the patient not being pregnant. 
There was a possibility that this rabbit had 


*Read in Section on Obstetrics, Southern Medical Association, 
Twenty-Fifth Annual Meeting, New Orleans, Louisiana, November 
18-20, 1931. 

*From the Department of Obstetrics of the Houston Clinic. 
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copulated. One specimen from a_ pregnant 
woman did not produce ovulation in the rabbit, 
but when the injection was repeated five days 
later the test was positive. Reinhart and Scott® 
injected urine from 50 patients. Forty-nine of 
these checked with the clinical findings, one 
being a false negative. Schneider® reports the 
results in 100 patients, 50 controls and 50 test 
cases, the clinical and laboratory findings agree- 
ing in every instance. 

Being impressed by the article of Freidman 
and Lapham,* we decided to study the practical 
value of this test in the early diagnosis of preg- 
nancy under the ordinary circumstances of pri- 
vate practice. With the exception of six con- 
trol urines, these tests represent the problems 
of diagnosis occurring over a period of three 
months. We felt that sufficient data had al- 
ready been accumulated regarding the reliability 
of the reaction. 


Technic_—While investigators vary somewhat 
in the amount of urine used, the least being 5 
c. c. by Freidman? in his original experiments, 
most workers used between 5 and 15 c. c. in a 
single injection. Freidman and Lapham* used 
24 c. c. divided into 6 injections over a forty- 
eight hour period. Some workers read the re- 
sults in from eighteen to thirty hours; appar- 
ently, however, the test can be read in twelve 
hours with equal success. 

Some men recommend only sexually mature 
rabbits while others prefer those between twelve 
and fourteen weeks of age. The immature rab- 
bits are not apt to show corpora hemorrhagica 
because of copulation; hence do not need to be 
kept isolated as is necessary with sexually ma- 
ture ones. The workers who advocate sexually 
mature rabbits contend that the immature ones 
may show false negative results because of the 
immaturity of the ovary. We felt that the safer 
procedure would be to use mature animals, espe- 
cially since our rabbits had been isolated for 
more than one month prior to their use. We 
varied the amount of urine somewhat, from 10 
to 20 c. c., and waited from twenty-four to forty- 
eight hours before reading results. 

The ear vein was selected as the site of injec- 
tion, which was used by all workers, except 
Wood,’ who injected directly into the heart un- 
der anesthesia. A filtered morning specimen was 
injected as soon as possible after collection. No 
sterile precautions were used, as all workers 
agree that this is unnecessary. 


Results.—A total of 66 rabbits were injected. 
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Eight specimens were too toxic and the rabbits 
died. This is a rather high mortality, as Freid- 
man and Lapham* found only three too toxic 
out of 108 rabbits used. Most of these fatali- 
ties occurred during one very bad heat wave, 
which may have some bearing on the mortality, 
We used only 6 controls; four known pregnant 
and two known to be not pregnant, the labora- 
tory report agreeing with the clinical data in 
five instances. The sixth patient was twenty- 
one weeks pregnant, but the urine did not pro- 
duce any change in the ovaries of the test ani- 
mal. The remaining 52 rabbits represent tests 
done on the urine of 47 women in whom the 
diagnosis of pregnancy could not definitely be 
determined clinically. 


The clinical data and the laboratory findings 
agreed in 39 instances, 21 of these women being 
pregnant, and in each instance the rabbits 
showed fresh corpora hemorrhagica in the ova- 
ries. The remaining 18 gave a negative labora- 
tory report and subsequent examinations showed 
all these patients not pregnant. 


The following histories illustrate how the test 
can be used in the diagnosis of doubtful cases: 


Case 1—A nurse, age 24, had been married three 
years, with no pregnancies. Menses the previous month 
were normal. Three weeks later she began to spot 
with cramping pains in the right side for three days 
prior to examination. Examination showed a normal 
cervix, uterus not enlarged, but a small mass felt in 
the right tubo-ovarian region. Urine was injected into 
two rabbits, both of which gave a positive reaction for 
pregnancy. Laparotomy the next day disclosed a right 
tubal abortion. 

Case 2—A business woman, age 41, with one child 
18 years old, came to the office because she had missed 
a period three weeks earlier. There were no other pre- 
sumptive signs of pregnancy. Examination showed an 
enlarged uterus, slightly softer than normal, with sev- 
eral fibroids subserous in type, varying in size from 
a walnut to a small orange. It was impossible to be 
positive about the pregnancy, although it seemed un- 
likely. Three rabbits were injected over a period of 
two weeks and all showed corpora hemorrhagica. Re- 
examination was still indefinite. Two gynecologists 
saw the patient in consultation, one believing that 
fibroids were the cause of the enlargement, the other 
adding to that diagnosis an ovarian cyst. At laparot- 
omy a three months’ fetus was found in a uterus con- 
taining many fibroids, both subserous and intramural, 
making hysterectomy necessary. 

Case 3—A housewife, age 26, married, with one child, 
stated that she had decided to become pregnant again. 
The menses were always regular. Believing that if con- 
ception took place following menstruation she would 
have a boy, she tried after the next period. Three 
weeks later we collected a specimen of urine, which 
produced corpora hemorrhagica when injected into the 
rabbit. The next period the patient menstruated very 
little, and from all evidences we can gather at this 
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time, this test was positive three weeks following con- 
ception. 

Case 4.—A housewife, age 28, married, with one child, 
had been having considerable menstrual disturbance for 
the preceding several months, the periods lasting two to 
three weeks. This time she had passed her regular 
time one week, and when seen she was having cramps 
at three to five minute intervals, which she described 
as exactly like the pains of labor. The uterus could 
be palpated above the symphysis and on bimanual 
examination was enlarged to the size of a three months 
pregnancy. Although the cervix was hard, the uterus 
felt exactly like a pregnancy in spite of the fact that 
she gave a history of bilateral salpingectomy several 
years previously. The rabbit injected showed no cor- 
pora hemorrhagica and later the patient passed several 
large clots with no evidence of decidual tissue. The 
diagnosis was hematometra. 

Case 5—A housewife, age 38, para 3, went past her 
menstrual date one week. Examination rather favored 
the diagnosis of pregnancy, but the rabbit was reported 
as negative. Later the patient began cramping and 
bleeding as if she were aborting. However, no de- 
cidual tissue was passed and in a few days she had en- 
tirely recovered. 

Early in our experience we made two mis- 
takes in reading the laboratory results. In one 
instance the corpora hemorrhagica appeared to 
be old, but eight days later we repeated the 
test and made a diagnosis of pregnancy which 
was later confirmed clinically. In the other in- 
stance we reported the rabbit as negative, seeing 
only one small atypical hemorrhage. Evidently 
we were in error, as the woman later was found 
to be pregnant. 

There remain to be discussed six women whose 
laboratory report did not coincide with the clin- 
ical findings. Three of these women gave a 
false positive reaction under the same circum- 
stances. Two of them were three days past 
their calculated menstrual date and the urine, 
when injected into rabbits, produced typical 
hemorrhagic areas. Both these women men- 
struated normally two days later and have had 
no subsequent menstrual disorders. The third 
was exactly like these two except that she was 
past due five days and had a regular period five 
days later. 

The remaining three instances of inaccuracies 
of the test occurred in women known to be 
pregnant, whose urine did not produce corpora 
hemorrhagica in the rabbits. One woman was 
eight weeks pregnant, the second was one week 
past her regular menses and later examination 
showed her pregnant. In the third instance two 
Specimens were used, one at the fifth week of 
Pregnancy and the second three weeks later, both 

tests being negative. 
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DISCUSSION 


It seems to us that there can be two explana- 
tions for the three false positive reactions we 
obtained. Fluman® has shown that there is a 
variation in the amount of anterior pituitary 
hormone in the blood of women having irregular 
menses. Mazer and Hoffman® state that this 
increase of pituitary hormone in the blood of 
women with ovarian deficiency is often evident 
in their urine, accounting for a certain per- 
centage of the Aschheim-Zondek false positive 
results. This would very apparently be true, 
regardless of the test animal used. The other 
explanation is that a certain number of women 
who are several days late in their menstruation 
are in reality pregnant but miscarry so early 
that there are no gross evidences of the fact. 
This theory can further be substantiated when 
we consider that we obtained eight negative tests 
in women who were also three to five days late. 
None of these was pregnant. 

There is another factor to be considered in 
any test that depends on the spilling over into 
the urine of a substance found in the blood 
stream, namely, the renal threshold value which 
we know, varies with individuals and is not con- 
stant from day to day in the same person, as for 
example, sugar.!° It appears that by analogy 
we should expect to find variation in the thresh- 
old value for the anterior pituitary hormone 
upon which this test is based. If this be true 
then it would also explain the 5 false negative 
results in 4 women. 


CONCLUSIONS 


The Freidman modification of the Aschheim- 
Zondek test for pregnancy offers the clinician 
a rapid and valuable aid in the differential diag- 
nosis of pregnancy. 

More research is necessary before the exact 
degree of reliability of the test can be definitely 
established. 

The test will probably be of most value 
(1) as an aid in the diagnosis of ectopic gesta- 
tion and (2) in uterine pregnancies which are 
inimicable to the welfare of the women, pro- 
vided it is utilized as a laboratory aid to the 
clinical sense of the physician. 
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DISCUSSION (Abstract) 

Dr. Herman W. Johnson, Houston, Tex.—1 have 
found this test a very valuable aid in the diagnosis of 
cases such as Dr. Kincaid mentioned, of ectopic preg- 
nancy, and pregnancies complicated by pelvic tumors. 
It probably has a greater value to the surgeon than 
to the obstetrician, because the man who daily exam- 
ines women suspected of pregnancy gains a greater de- 
gree of efficiency in diagnosis than the man who occa- 
sionally examines one. Of late years the general sur- 
geon has been more inclined to refer cases of pelvic 
tumor to the obstetrician for examination for preg- 
nancy, so the test comes to us at a time when the 
surgeon is protecting himself against meeting this com- 
plication. It seems to me a very valuable aid to the 
man doing pelvic surgery. 


Dr. Hilliard E. Miller, New Orleans, La.—Obstetricians 
have searched for laboratory tests for pregnancy for 
many years. Tests such as the Abderhalden and glu- 
cose have not proven to be of any definite value. It 
was only after thorough experimental work and _ in- 
vestigation of the actions of the endocrines in preg- 
nancy that we were able to glean some definite facts 
about the hormones in the circulation and in the urine 
of pregnant women. The first observations of the 
behavior of the pituitary gland in pregnancy were made 
in 1904 by two French observers, who drew definite 
conclusions in regard to the physiological enlargement 
of the hypophysis during pregnancy. Evans, at a later 
date, determined that the injection of the extract of 
the pituitary body in the immature mouse produced 
definite maturation of the follicles of the ovary. This 
same observer showed that the transplantation of pitui- 
tary gland substance into immature rats caused the 
vagina to open, while a similar experiment on spayed 
rats would not cause the vagina to open, and the 
uterus showed only the atrophic changes which follow 
removal of the ovaries. It was also shown that the 
removal of the hypophysis caused a complete cessa- 
tion of follicle formation in the matured rat, and the 
transplanting of the pituitary gland in these cases could 
cause a resumption of follicle formation, indicating that 
the pituitary gland was the activator of all follicle 
formation. An analysis of 258 Aschheim-Zondek tests 
by these two observers shows an error of 1.6 per cent. 
Robinson collected 2,358 cases and found an error of 
1.47 per cent. 


Freidman has recently called attention to a number 
of factors which might influence false positive and 
negative reactions in his modification of the Aschheim- 
Zondek test. Among these are buying rabbits indis- 
criminately from the market and use of an insufficient 
amount of urine. This authority states that 4 c. c. 
twice a day for two days is necessary if we are to get 
the best results in the use of this procedure. To a 
certain extent the period of pregnancy influences the 
amount of hormone excreted through the kidneys. 
Freidman states that 1/16 c. c. of urine from a woman 
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seven months pregnant will induce definite hemorrhagic 
areas in the ovaries. Possibly the greatest use to which 
the test will be applied is in the diagnosis of cases 
such as ovarian cyst, myoma of the uterus, some of 
which it is almost impossible to differentiate from preg- 
nancy. I personally have been confronted at the op- 
erating table with myoma of the uterus which it was 
impossible to distinguish from pregnancy without re. 
sorting to hysterotomy. The test will also be of great 
value in cases of chorioepithelioma and _hydatidiform 
mole. 


After the uterus has been cleared, as far as possible 
with a curette of a hydatidiform mole, a positive 
Aschheim-Zondek test would indicate that this growth 
was still present. I have at present a case of chorio- 
epithelioma which has been operated upon with an 
apparent clinical cure. For sixteen months a negative 
test on this particular case gives me a feeling of se- 
curity insofar as the prognosis of the case is concerned. 
Should there be any metastatic manifestation of chorio- 
epithelioma the test would undoubtedly be positive. 


Dr. B. T. Beasley, Atlanta, Ga—The Aschheim-Zon- 
dek test has already passed the experimental stage as 
it applies to the diagnosis of pregnancy. The value of 
the test may be shown in the following ways: first, as 
a positive diagnosis in uncomplicated pregnancy. Sec- 
ond, as a differential aid in diagnosing conditions simu- 
lating pregnancy or pathological pregnancies such as 
myomas, tubal pregnancy and in the death of a fetus. 
Third, in diagnosing hydatidiform moles and chorio- 
epithelioma. Fourth, as a guide in prognosis in metas- 
tatic chorioepithelioma. It has been shown that the 
test remains positive as long as metastatic lesions re- 
main active and negative when these lesions regress. 


In our series of 52 cases in the white section of 
Grady (Municipal) Hospital we had an accuracy of 
practically 100 per cent in diagnosing uncomplicated 
pregnancy and we were able positively to differentiate 
myomas of the uterus from pregnancy, and prove the 
diagnosis at operation. We diagnosed two cases of 
hydatidiform mole, one case in which the mole had 
passed three weeks before and the woman had been 
curetted. She was later hysterectomized for severe hem- 
orrhage and diagnosed as having chorioepithelioma. 

It is possible that the reason why Dr. Kincaid had 
many reactions which he interpreted as negative was 
his method of interpretation of the reaction. Asch- 
heim and Zondek have classified the reactions as I, Il, 
and III. Reaction I is characterized by the maturing 
of the follicles, ovulation and estrum, and may be 
present in carcinoma or fibroid of the uterus. Reac- 
tion II is characterized by massive hemorrhages in the 
enlarged follicles and enlarged and hyperemic ovaries, 
tubes and blood vessels; and reaction III by the for- 
mation of atretic corpora lutea. The last two are 
positive for pregnancy and hydatidiform mole. If we 
interpret as positive only those having corpora hemor- 
rhagica our degree of accuracy will be reduced consid- 
erably. According to the reports, the appearance of 
corpora lutea is just as positive as the appearance of 
corpora hemorrhagica. 


Dr. R. A. Ross, Durham, N. C.—We began using the 
original Aschheim-Zondek test when it was first de- 
scribed. Later we followed Freidman’s technic with 
the rabbit for the following reasons: it gave the same 
percentage of accuracy; it did not take as long; it 


wi 
lo 
re 
di 
y 
aay 
: 


Vol. XXV No. 5 


was easier to interpret; not as many anima's were 
lost; and it was cheaper. ; 

Our false negatives all occurred in ectopic pregnancies, 
but at operation no living placental tissue was found. 
The hemorrhage had dislodged the fetal product. 


We tried the test on two cases of teratoma of the 
testicle in the male. Both were negative, but both had 
received x-ray treatment before the test. 


We have found the test of greatest benefit in the 
diagnosis of a woman recently delivered who has not 
yet begun to menstruate. 


Dr. Arthur G. King, New Orleans, La.—May I call 
attention to the very recent publication of Wilson and 
Corer in the American Journal of Obstetrics and 
Gynecology. Their technic, which I had the privilege 
of studying, consisted of a single injection of urine, 
usually ‘at five in the evening, in a mature, previously 
isolated rabbit. At nine the next morning the rabbit 
was laparotomized and the test read. The advantage 
of this regimen lay in the matter of speed and con- 
venience, so that if an operation were indicated it 
might be performed that morning, within twenty-four 
hours of the patient’s admission to the hospital. 

In the matter of false positives, Dr. Corner always 
stressed the point that only a hemorrhagic follicle pre- 
senting the orifice of rupture of the ovum could be 
considered a positive. It must not be confused with 
the simple mature unruptured follicles or with a small 
dark-brown type of tumor on the ovary the explana- 
tion of which is not clear. 

A real false positive can occur, rarely, to be sure. 
For example, it is known that experimental castration 
of animals results in an hypertrophy of the pituitary 
gland, and it is not unlikely that some forms of ovarian 
disorder may give the same phenomenon. We know 
that genital neoplasms have given false positives with 
the original Aschheim-Zondek test. 

Corner and Wilson used the test not only for diag- 
nosing early pregnancy, for studying chorioepithelioma, 
for distinguishing between ectopic pregnancy and the 
conditions with which it may be confused, but for 
determining the life or death of the products of con- 
ception. They found that a positive test disappears 
within 72 hours of the separation from the blood 
stream of live placental tissue. 

We have used the test here in a few cases, many of 
them doubtful clinically, and the results have all been 
verified by subsequent events. 


Dr. E. P. Allen, Oklahoma City, Okla—I believe 
there is a possibility that this test will be of value in 
the toxemias of pregnancy, especially in the early cases 
of pernicious vomiting. We have had one or two in- 
stances where the reaction was so severe that the rabbit 
died very soon after the third injection. Whether this 
is due to the marked concentration of the urine or 
whether the toxemia has something to do with it re- 
mains to be proven. 


Dr. M. Y. Dabney, Birmingham, Ala—Any of you 
who were at the meeting of the American Medical 
Association in Philadelphia last spring I am sure will 
temember the excellent symposium that was presented 
on this subject. False positives and false negatives oc- 
cupied a considerable part of the discussion. In my 
limited experience with the Freidman test I have tried 
to adopt some of these suggestions in the hope of elim- 
inating some of the errors. 
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One suggestion is that before the test is done on the 
rabbit it is well to do a laparotomy to ascertain what 
the ovaries look like. In that case you will see the 
so-called false positive to start with. A false positive, 
as someone has described, is a sort of brown follicle; 
it has not the purple, coppery appearance that* you get 
in a positive in a rabbit that has dropped a litter. 


The question of anesthesia comes up. I think most 
men are using sodium amytal intravenously. Person- 
ally, I had quite a mortality at first, because on open- 
ing the rabbits 48 hours afterwards there is a certain 
amount of sodium amytal that has not been eliminated 
and the second dose often knocked the rabbits out. 
So now for the second anesthetic I give ether. 


Another point brought out was that some observers 
said you do not always get a positive even if the pa- 
tient is pregnant. I have seen that, and in one case 
that I reinjected 24 hours later I was surprised to find 
a definite positive. 


The technic is to give 2.5 c. c. of urine or other 
material per pound into the blood. A four-pound rab- 
bit would get 10 c. c. In 24 hours another 10 c. c., 
and in 48 hours we open the rabbit for laparotomy 
to observe the condition of the ovaries. 

In ectopics most writers will admit you do not al- 
Ways get a positive result. About 25 per cent of cases 
are negative. I think we must remember that we do 
not necessarily get a positive in ectopic pregnancy. 

Mature rabbits are much better than immature. 
Those that have had a litter are better. 


There is a sociological side that is well to bear in 
mind. You say what is the use of diagnosing early 
pregnancy when you can be sure of finding out later. 
That is true, but the woman trying abortion when she 
has missed a period or two can be told whether she is 
pregnant or not, and only pregnant women will be 
subjected to the hazards of abortion. 


Dr. Kincaid (closing) —I am thoroughly aware of 
the three reactions of the Aschheim-Zondek test: they 
were taken into consideration in the reading of these 
tests, but in order not to lengthen the paper unduly, 
they were omitted. The corpora lutea reaction was 
present in a number of instances, but seemed to pre- 
dominate in the few tests which were done on women 
near term. 

We had a number of false positives which had a 
dark-brownish appearance and which are very discon- 
certing in some instances. In those cases where they 
predominated the test was repeated. 

False negative tests can be explained only on the 
basis that the rabbits were not sensitive to the anterior 
pituitary hormone, or that these particular women 
did not excrete in the urine the hormone upon which 
this test is based. 

The rabbits were checked very carefully, only mature 
ones being used. As a minimum, 20 c. c. of urine 
were injected and at least forty hours elapsed before 
the rabbits were read. 

In reference to the vomiting of pregnancy, the in- 
creased amount of hormone can be explained on the 
basis that the woman is excreting less urine and con- 
sequently it is more concentrated. 


The ideal method of doing this test would be to ex- 
amine the ovaries under anesthesia, thereby conserving 
the rabbit and helping to eliminate false reactions, but 
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this requires considerable outlay which the average 
man in practice would find almost prohibitive. 

It seems to me that there is a tendency to explain 
away results that do not coincide with the clinical 
findings. I know of no laboratory procedure that will 
give perfect results when checked with clinical findings. 
I still feel that this test can be made of great value, 
provided it is used as an aid. 

I did not discuss the value of this test in hydatidiform 
mole or chorioepithelioma because of lack of experi- 
ence with this condition. It should be of considerable 
value when such a condition is suspected. 


THE USE OF THE RABBIT IN THE ASCH- 
HEIM-ZONDEK TEST FOR 
PREGNANCY* 


By Martua A. Woop, M.D., 
Houston, Tex. 


Our first use of the Aschheim-Zondek test for 
pregnancy was in February, 1931. Since that 
time we have tried the test 102 times, using 
the rabbit as the index animal. 


In the first 65 tests, 7 c. c. of early morning 
urine were injected directly into the left ventri- 
cle and the ovaries were inspected on the next 
day. As controls, many known negative and 
known positive cases were run along with the 
cases of suspected pregnancy. 


Reinhart’s article in the Journal of the Amer- 
ican Medical Association recommending reinoc- 
ulation with the urine if the ovaries were found 
negative after 24 hours, and a second inspection 
48 hours after the first inoculation, caused us 
to adopt his reinoculation method with a few 
additions. 


Our patient is asked to limit the intake of 
fluids after the evening meal and save the early 
morning urine, and to include the three or four 
o’clock morning urine, if she has the habit of 
passing urine at that time. The specimen is 
kept cold until it can be brought to the labora- 
tory. About four ounces of urine are requested. 

The specific gravity of the urine is taken, and 
the total amount passed at the time the speci- 
men was saved is noted. (One of our patients 
brought in 750 c. c. of urine.) 

The rabbits should be at least four months 
old and kept separate from the males. 


As a control measure, the rabbit is anesthe- 


*Read_in Section on Pathology, Southern Medical Association, 
Twenty-Fifth Annual Meeting, New Orleans, Louisiana, No- 
vember 18-20, 1931. 
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tized, the abdomen opened, and the ovaries are 
inspected. If the ovaries show no hemorrhagic 
follicles, but do show some small follicles on the 
surface, we consider the rabbit in condition {or 
the test. The urine is filtered, warmed to body 
temperature and 10 c. c. of it are injected into 
the vein of the ear. About 24 hours later the 
abdomen is reopened, and if the ovaries show 
no marked change, another 10 c.c. of the same 
urine preserved in the ice box is injected into 
the vein of the ear. About 48 hours after the 
first inoculation of urine the third and final jp- 
spection of the ovaries is made, and the test is 
then reported. 

The rabbit’s abdominal wall is sewed up in 
two layers and the animal is kept for further 
experimental work. We have used some of our 
rabbits with negative tests several times, thus 
lessening the expense of the test. The smaller 
breeds of rabbits, such as the little Dutch and 
black Flemish, are more economical, both from 
the standpoint of amount of ether needed to an- 
esthetize and the lesser food consumption. 


We attach much importance to the preliminary 
inspection of the ovaries, as we feel that this 
gives us an ideal opportunity for correctly in- 
terpreting the actual changes brought about by 
the anterior pituitary hormone present in the 
urine. This procedure is, in our judgment, the 
best possible control of the test. 


ANALYSIS OF 102 TESTS 


Five tests lack confirmation, as it was im- 
possible to trace the patients. Four patients 
have been under observation too short a ‘time 
for a definite diagnosis to be made. Ruling 
these out in estimating our percentage of agree- 
ment of the test findings with the conditions 
present, we have 93 tests, 89 of which checked 
100 per cent with the subsequent history. 

Two cases of pregnancy gave negative results 
in the first two tests, the third test being posi- 
tive. These four tests were done during the 
period when we were making only one inocula- 
tion. Our later experience with reinoculation 
as advised by Reinhart makes us feel that re- 
inoculation would have probably given us 4 
positive test at once in each of these two cases. 

Since our adoption of the reinoculation method 
we have done 33 tests, 22 of which were nega 
tive, and the remainder positive. Of the 1l 
positive cases, I showed a positive reaction only 
after reinoculation and 48 hour inspection of 
the ovaries. 
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The other six positive cases showed very 
slight hemorrhages into the follicles 21 hours 
after the first inoculation. Reinoculation caused 
very prominent hemorrhagic follicles to show 
up at the 48-hour inspection. 

No false positives have occurred in our se- 
ries, The earliest positive test was 11 days. 

The series includes: one negative test three 
days after a portion of retained placenta was 

Laparotomy and curettage one week 
later showed miscarriage was complete at the 
time of the test. 

One negative test, 48 hours after delivery of 
an eight-month old baby. 

One negative test in a case of tubal abortion. 
Operation four days later showed that the area 
in the tube where the fetus had been implanted 
contained no fetal tissue. Much clotted blood 
was found in the abdomen. (See microscopic 
sections of the Fallopian tubes in exhibit.) 

One negative test in a case of degenerated 
intramural fibroid. Hysterectomy was done a 
few days later. 

One positive test in a suspected extrauterine 
pregnancy, which operation showed to be an 
ovarian cyst, with a two months pregnant uterus. 

Three positive tests in cases where the ques- 
tion to be decided was whether a fibroid or 
pregnancy with some menstrual flow was the 
condition. Pregnancies were proven in all three 
cases. One of the cases, a negress, had both 
fibroids and a pregnancy. 

In summing up the results of our experience 
with the Aschheim-Zondek test, we find it has 
proven very satisfactory. Our average percent- 
age of agreement in the 93 cases carefully fol- 
lowed up was 96, with 100 per cent agreement 
in the 33 cases where reinoculation was done ac- 
cording to Reinhart’s method. 


DISCUSSION (Abstract) 


Dr. J. A. McIntosh, Memphis, Tenn.—I wish to ask 
Dr. Wood how much we should charge for this test. 

Dr. Seaborn J. Lewis, Beaumont, Tex.—This test is 
one of the greatest diagnostic discoveries in recent 
years. The reaction is 95 to 98 per cent accurate in 
the hands of the experienced worker, and that is more 
than we can say for the Wassermann reaction. I have 
had about 40 or 50 cases, and so far there has been 
only one doubtful result. It is mecessary to have a 
good supply of rabbits of proper age and virginity, 
and preferably of the same breed. I prefer them to be 
at least fourteen weeks old. 


This test, undoubtedly, will serve to prevent some 
useless and dangerous operations. 
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I have found it very easy to inject a marginal ear 
vein of the rabbit without an anesthetic. It is useless 
to try forcible restraint of the rabbit, as the animal 
will only struggle harder; instead, if an assistant will 
scratch the rabbit rhythmically between the ears, or 
just above the eyes, it will, as a rule, remain perfectly 
still while the injection is being made. I inject about 
8 to 10 c. c. of the morning specimen of urine, prefer- 
ably catheterized, and then autopsy the rabbit in about 
36 hours. In an emergency, one may inject two or 
three rabbits, and autopsy one at the end of 12, 24 and 
36 hours, but usually there is no urgency for the result, 
and the reaction is much more definite at the end of 
36 to 40 hours. We must learn to disregard the doubt- 
ful reactions and to repeat the test in such cases. I 
prefer to examine the rabbit, under an anesthetic, before 
he expires, as the reaction is easier of interpretation 
while the blood is still circulating. 


Dr. Harry C. Schmeisser, Memphis, Tenn.—The Asch- 
heim-Zondek test for pregnancy impresses me as a re- 
markable contribution to the science of medicine. 

It is based upon a sound physiological principle and 
should detect the presence of trophoblastic cells if they 
are present anywhere in the body, female or male. It 
should be of value not only in establishing an early 
uterine pregnancy, but also an ectopic pregnancy in the 
tube, ovary and abdomen, in a uterine hydatidiform 
mole, also uterine, tubal, ovarian, abdominal and metas- 
tatic chorionepithelioma. In the male it should assist 
in diagnosing the presence of chorionepithelioma which 
may occur in a teratomatous tumor of the testicle. 

I wish to correct a statement just made by Dr. Mc- 
Intosh that as far as he knew Dr. Reinberger was the 
only man doing this test in Memphis. Drs. Reinberger 
and Schreier, of the University of Tennessee, Depart- 
ment of Obstetrics, have both for some time been doing 
the test in their private practice. Since the early part 
of July it has been done at our Pathological Institute 
for the Memphis General Hospital by Drs. Dulaney and 
West. The Institute averages about ten tests per month. 
I am not prepared to tell you of their technic or results. 


My introduction to the test was unexpected and 
somewhat dramatic. On July 9 a medico-legal case 
of rape was admitted to the Memphis General Hospital 
and the performance of the test was requested of our 
Institute. From the literature one received the impres- 
sion that the technic was rather laborious, but’ as done 
for our Staff by Dr. Schreier it proved very simple. 
Two young virgin rabbits were selected. Into the ear 
vein of the first, a few c. c. of freshly voided urine 
from the patient were injected. Into the ear vein of the 
second, a similar amount of freshly voided urine from 
a known non-pregnant woman was injected. Twenty- 
four hours later both animals were anesthetized and 
their abdomens opened and the ovaries examined. Both 
ovaries of the control were normal. Those of the other 
rabbit both showed a typical positive test. 


Dr. M. Jay Flipse, Miami, Fla—My experience in this 
test is limited to a few cases seen in the routine labora- 
tory work in our laboratory which we run in connection 
with the practice of ‘internal medicine. In following the 
literature regarding the Aschheim-Zondek test we have 
found it difficult to select the simplest and most accu- 
rate of the various modifications described. In using 
whole urine we appeared to have a number of false 
negatives. More recently, therefore, we have been using 
Eberson’s modification of the Aschheim-Zondek test, in 
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which the anterior pituitary hormone in 200 c. c. of 
urine is precipitated with alcohol and then washed with 
ether to remove the ovarian hormone, the resultant pre- 
cipitate being dissolved in normal saline. 

Our series of tests by Eberson’s modification of the 
Aschheim-Zondek reaction has to date given us 100 per 
cent accuracy in proven positive and negative pregnan- 
cies. Eberson used white rats for his test animals. 
Occasionally we have used the same technic with rab- 
bits, injecting the extract into the marginal ear vein. 
The results with rabbits appear to be as dependable as 
those on white rats, but it is somewhat cheaper to use 
rats and it is certainly considerably easier to raise rats 
than rabbits. Our usual charge for this test is $15.00. 


Dr. May Owen, Fort Worth, Tex—Until recently we 
have done the Aschheim-Zondek test simply as an aid in 
the diagnosis of pregnancy. Now we are doing some work 
on women who have been unable to carry their babies to 
full term, death occurring between the third and eighth 
month. In each instance, both the father and mother 
have had repeated examinations for conditions which 
might be responsible for the death of the fetus and the 
results have been consistently negative. Rabbits are 
injected with the urine every six to eight weeks from 
the beginning of pregnancy and the ovarian cysts com- 
pared with the previous findings. In one instance we 
have seen the cysts decrease in size and number until 
birth was given to a dead fetus. 


Dr. C. R. Nelson, New Orleans, La—How early do 
we get a positive test, and how long after a delivery? 
The earliest positive test that I have personally known 
was nineteen days after conception. Dr. Jeter, in Okla- 
homa, mentioned a patient who showed a positive reac- 
tion in four days. 

We ought to try to secure reports of the earliest 
recorded cases, and of the duration of the reaction after 
childbirth. 


Dr. G. H. Spurlock, Houston, Tex.—One of these pa- 
tients was clinically pregnant. She had missed one 
period and the second period was almost due. She had 
the clinical evidences of pregnancy and I thought a 
slight enlargement, of the uterus. I was sure we would 
get a positive reaction in this case. The other case I 
thought during the previous month had been pregnant. 
She went one week over her menstrual period, with the 
report that one week before that time she had passed a 
little mass. This time she went one week past her 
menstrual period and menstruated normally. At the 
time I furnished Dr. Wood the urine of this patient, 
she had gone two days over her menstrual period again 
and had complained of slight nausea. Dr. Wood re- 
ported a negative reaction, and I have a message from 
her this morning stating that she has menstruated. 


Dr. Wood (closing) —In using the rabbit we felt that 
a charge of $10.00 was a fair fee for all concerned. 
About one hour’s actual work covers .the time for the 
test. Rabbits resist infection markedly, and strict asepsis 
does not seem to be necessary. Dr.S. J. Lewis taught me 
how to give an intravenous injection to rabbits. He runs 
the needle along the lumen of the vein for one-half inch 
or more, and holds the needle and ear beneath with one 
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hand, giving the injection with the other hand, while an 
assistant strokes the rabbit’s head to quiet it. 


We feel that looking at the ovaries before injection js 
a most important thing, unless you can be very sure of 
your rabbits; and I do not know how you can be sure 
of them unless you take a great deal of trouble to keep 
rabbits on hand all the time. 


All the cases that I have presented here have been 
observed over a period long enough for confirmation of 
the diagnosis. 

Our earliest positive reaction was eleven days after 
conception. This was an illegitimate contact; and in this 
case the couple are now married. We have made only 
one post partum test. That was 48 hours after pre- 
mature delivery, and the test was negative. 


One ovary in one of our cases had no hemorrhagic 
follicles and the other ovary had some hemorrhagic 
follicles, so by all means examine both ovaries. 

The question was asked whether it was proper to do 
the test for illegitimate cases which were not referred by 
a physician. The only two unmarried women whom I 
have treated were referred by physicians. In our lab- 
oratory we do other work for patients who are not re- 
ferred by a physician, though we prefer, of course, to 
have the physician send them in. 


Standardization of the technic is difficult at present. 


TREATMENT OF CARCINOMA OF THE 
CERVIX* 


By Ropert H. Larrerty, M.D., 
and 
C. C, M.D., 
Charlotte, N. C. 


Since approximately 16 per cent of all cancers 
that we are called upon to treat are situated in 
the cervix uteri, it is important that we, as radi- 
ologists, keep this condition constantly in mind. 
It is vitally important that the general practi- 
tioner also be constantly reminded of this fre- 
quently occurring disease, and that the laity 
be informed in regard to the seriousness of the 
condition, and also in regard to its early symp- 
toms. 

We should all know the treatment that gives 
the best results and what may be expected 
from it. 

We are presenting this paper for the purpose 
of adding this small series of compiled results to 
the literature. 


*Read in Section on Radiology, Southern Medical Association, 
Twenty-Fifth Annual Meeting, New Orleans, Louisiana, Novem- 
ber 18-20, 1931. 
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It is not our purpose to discuss technic except 
to say that these cases were treated by the use 
of radium and x-ray and by radium, x-ray and 
surgery. 

Total number of cases treated from 1922 to 1929... 67 


Number traced and analyzed in this report............ 60 

Average age, 50 

Number 30 years of age or under 8 
(13 1/3 per cent) 

Number between 30 and 40 years of age.................... 7 

Total number under 40 years of age 15 
(25 per cent) 

Number giving no history of childbirth................... 2 


(Abortion in three months in one of these) 

Average duration of symptoms before treatment, wks 38 
Number operated upon after treatment.................... 7‘ 
(Three lived less than a year. Four lived 2, 

3, 5, 8 years, 2 still living) . 
Early cases considered operable....................---.--.----0-+ 2 
(One had hysterectomy following radium, one 
did not. Both living for more than 8 
years) 
Number who had postoperative recurrence before 
(All died in a few months after treatment) 


Only inoperable cases are analyzed in the fol- 
lowing tabulation: 


Number of inoperable cases 51 

Number who lived less than one yeat.....................--+ 20 

Lived from 1 to 2 years i a 

Lived from 2 to 3 yeal6...........-...0.-0-+: 8 
(Still living 4) 

(Still living 1) 

(Still living 3) 

Lived from 5 to 6 yeafs.................. 3 
(Still living 3) 

(Still living 3) 

(Still living 1) 

Number treated prior to three years ago.................. 39 


Number of these 39 who lived more than 3 years.. 13 

_ (331/3 per cent) 

Number treated prior to five years ago............---...--. 30 

Number of these 30 who lived more than 5 years... 7 
(23 1/3 per cent) 


CONCLUSION 


There are two observations based on this re- 
port, to which we would call your special atten- 
tion: (1) the relatively large number of young 
women who have carcinoma of the cervix; (2) 
the average duration of symptoms before treat- 
ment was instituted. 

The only method for controlling either of 
these conditions lies in education: education 
both of the physician and of the lay people. 
The duty of disseminating this information and 


SOUTHERN MEDICAL JOURNAL Sil 


impressing it on those who only occasionally 
come in contact with this condition is incum- 
bent upon those of us who are frequently called 
upon to treat these unfortunate sufferers. 


DISCUSSION (Abstract) 


Dr. J. W. Landham, Atlanta, Ga—Drs. Lafferty and 
Phillips are to be congratulated that they have been 
able to follow up 60 out of a total of 67 cases treated 
from 1922 to 1929. Any follow-up system that works 
so well should be made generally known and I hope 
that the essayists in their closing discussion will tell 
us about it. 


An analysis of the cases reported shows that the av- 
erage age of this series of patients is fifty years, which 
places by far the most of the patients in the meno- 
pausal period. There are only two patients in the series 
who had not gone through childbirth. This emphasizes 
the fact that an unlacerated and uninfected cervix is 
rarely the site of a malignancy. 

The essayists found 25 per cent of their group in 
women under the age of forty. I think this is unusu- 
ally high and must be a pure coincidence. Certainly 
this has not been my experience. 

The average duration of symptoms before treatment 
is thirty-eight weeks. This, of course, is a sad fact, 
but it simply means that an immense amount of educa- 
tional work must yet be done among the laity. 


Women approaching the menopausal age still think a 
discharge, intermenstrual “spotting,” or hemorrhage is 
normal. Periodic pelvic examination should be done in 
all women approaching the menopausal age. 

Martzloff classified carcinoma of the cervix into three 
groups: transitional, fat spindle cell, and the prickle cell 
type. He found that metastasis occurred during the 
first six months from the onset of symptoms in all 
types except the prickle cell type. 

The number of clinical cures in this series certainly 
establishes the combination of roentgen and radium 
therapy as the best methods of treating all types of 
malignancies of the cervix regardless of the stage of the 
growth when the diagnosis is made. Any case of car- 
cinoma of the cervix that can be cured by surgery can 
also be cured by radiotherapy and there is no mortal- 
ity directly due to the use of radiotherapy. 


Dr. J. M. Martin, Dallas, Tex—I do not like the 
term “operable cancer of the cervix.” I do not think 
any case should be operated upon at all, in view of 
the experience the better men are having with cases 
treated by radiation. In our community very few cases 
are being operated upon at all and these few are done 
by the class of surgeons who will operate upon any- 
thing, regardless of what it is. 

In the early stages carcinoma of the cervix is curable 
by radiation, and in the later stages certainly all cases 
can be benefited. The Doctor said very little about 
the treatment of these cases. I shall mention one 
symptom which I think all cases have, certainly when 
the disease progresses far up enough to involve the 
ureter: that is, the great pain which these women have 
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in the ureter, which is due to hydronephrosis. That 
can be treated and relieved. The patients die from 
hydronephrosis rather than from cancer in our ex- 
perience. 

A doctor said this morning that the public knows 
more about cancer than the majority of physicians. 
That is probably so. The majority of physicians over 
the country have not kept up with the advance of 
knowledge of cancer. 


Many of these cases will get well; others will be 
greatly benefited and their lives will be prolonged. Of 
course, when cancer reaches a certain stage, it is in- 
curable by any means in the world. 


Dr. Leon J. Menville, New Orleans, La.—The statis- 
tical study just presented by Dr. Phillips is certainly 
one of momentous importance, not alone to the radi- 
ologists who have experience in that particular field of 
medicine, but also to every practitioner of medicine. 
It should be given publicity. 

Dr. Phillips has presented us with his results fol'owing 
radiation therapy and his message should convince the 
medical profession and the laity that radiation therapy 
judiciously applied by experienced radiologists is pro- 
ductive of great good. 


Dr. Phillips (closing). —I fully agree with Dr. Mar- 
tin about the “operable” and “inoperable” carcinoma 
of the cervix. I do not like the term “operable carci- 
noma of the cervix,” either, and I wish I did not have 
to face so many of these cases that we must call in- 
operable. Nevertheless, it is a fact that we have to 
face the inoperable cases, and we cannot get away from 
that term. Neither do I think we can get away from 
the term “operable carcinoma of the cervix,” because 
there are other branches of medicine practised besides 
radiology, and in some of these branches of medicine 
the term “operable” is quite acceptable. 

The medical student should be given this informa- 
tion as he goes along through medical college, just as 
he is given information in all other lines. A number 
of these patients see a physician when these symptoms 
start, or when they cause annoyance or discomfort. 
They are then told that the symptoms are menopausal 
and will be corrected in a little while. A large num- 
ber of patients have not seen a physician; and all the 
information a physician has is of no good to the pub- 
lic unless the public comes to see the physician. We 
have our national cancer control week in this country, 
which does some good, no doubt does a great deal of 
good; but when you present this subject to the people 
in a period covering one week no one person hears 
probably more than one talk covering twenty minutes, 
and this not more than once a year. It seems to me 
if the county medical societies could be interested in 
this condition and could get some representatives to 
meet with lay organizations all through the year, more 
discussion would be started among the laity and more 
interest aroused. 


It is not a question of our extending ourselves and 
extending our branch of medicine in this, but, as I see 
it, of extending our service to suffering humanity, not for 
our own aggrandizement, but for what we may be 
able to accomplish in the relief of suffering. 
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CANCER OF THE ESOPHAGUS* 


By Porter Stites, M.D., F.A.CS., 
Birmingham, Ala. 


My excuse for presenting a paper on such an 
incurable and hopeless condition as cancer of the 
esophagus is the fact that hopelessness, as ap- 
plied to a disease, should be considered as 
purely a relative term. Sooner or later death 
comes to all, and, merely because to some in- 
dividuals we can predict with reasonable cer- 
tainty that it will come soon, it does not follow 
that all of our efforts in their behalf are useless 
and a waste of time. If life can be prolonged, 
and a reasonable degree of usefulness and com- 
fort be maintained, to do so is worthwhile. Per- 
haps the patient is engaged in the performance 
of some important work that he would like to 
complete; perhaps he has certain responsibili- 
ties which, if given time, he can place on other 
shoulders; or perhaps, to paraphrase “Ulysses,” 
he merely feels that life piled on life were all too 
little, that death closes all, and, if to him but 
little remains, still every hour that is saved from 
that eternal silence is of value and a bringer of 
new things. Assuming, then, that it is but nat- 
ural for one to cling to the life that he has, and 
feeling that it is our duty to assist in every 
way toward the consummation of that desire, I 
shall attempt to discuss briefly one of the sad- 
dest clinical pictures with which we are con- 
fronted. 


Cancer of the esophagus, which term is used 
to include all of the malignant neoplasms of 
that organ, is more common than is generally 
supposed. Many cases are not recognized, and 
many of the recognized cases are not reported. 
In at least 5 per cent of the patients afflicted 
with cancer, the growth is in the esophagus. It 
has been noted by many observers that fully 
one-half of the esophageal lesions seen at esoph- 
agoscopy are malignant. Sarcomata and endo- 
theliomata occasionally occur in the esophagus, 
but the great majority of malignant conditions 
of that structure are of epithelial origin. Dif- 
ferentiation usually can be made only by mi- 
croscopic examination, as the history, symp- 
toms, appearance and course are identical. The 
condition is much more common in men than 
in women, perhaps in a ratio of at least 5 to 1. 


*Read by title in Section on Ophthalmology and Otolaryngology, 
Southern Medical Association, Twenty-Fifth Annual Meeting, New 
Orleans, Louisiana, November 18-20, 1931. 
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Until more is known about the real cause of 
cancer, it is as useless to speculate as to the 
reason for this difference in susceptibility be- 
tween the sexes as to attempt to explain the 
occurrence of cancer in anyone. As is the case 
with malignant disease in general, cancer of the 
esophagus usually occurs after the age of forty. 
However, some cases are seen at a much earlier 
age. I have had a fatal case in a man of 
twenty-three. The youth of the patient, there- 
fore, should never be considered as sufficient 
evidence to discount the possibility of cancer. 
Esophageal cancer may be primary or second- 
ary. That is to say, it may be seen as a growth 
beginning in the esophagus itself, at the upper, 
middle or lower portion, or it may appear as 
a downward extension of cancer of the hypo- 
pharynx, an upward extension of cancer of the 
cardiac end of the stomach, or an extension into 
the esophageal wall from a growth in the medi- 
astinum. Those primary in the esophagus may 
appear as ulcerating or fungoid growths, or as the 
scirrhous type with infiltration of the esopha- 
geal wall. Statistics as to the most frequent 


locations vary greatly in the published reports 


of different observers. However, it is perhaps 
universally found that endoesophageal growths 
are much more common than those that merely 
compress the esophageal wall from without. 

In addition to its being a very important con- 
dition because of its frequency, cancer of the 
esophagus merits our serious interest because it 
is almost invariably fatal, this despite the fact 
that it usually grows slowly and gives rise to 
metastases very late in its course. No doubt 
many of us are prone to look upon this condi- 
tion as being entirely hopeless from the start, 
and therefore to dismiss it as something beyond 
our power to control. It is true that we must 
await the announcement of some form of treat- 
ment for malignant disease as yet undiscovered 
before we can feel any assurance of uniform 
success in this field. However, we already have 
at our command the means of making an early 
diagnosis, and we have some methods of treat- 
ment which will prolong life, will make the final 
days more comfortable, and, in an occasional 
case, will actually effect a cure if we diagnose 
the presence of cancer sufficiently early to give 
the patient a reasonable chance. 

Much has been written about the symptoms 
and signs of carcinoma of the esophagus. The 
literature has stressed the history of gradually 


SOUTHERN MEDICAL JOURNAL 


513 


increasing difficulty in swallowing food, of more 
dysphagia for solids than liquids, of pain in the 
chest and back, of regurgitation of food, the 
regurgitated material sometimes containing 
blood, and progressive loss of weight and ca- 
chexia. The blind passage of the diagnostic 
bougie often has been employed. Many sugges- 
tions have been made for differentiating spasm 
from cancer by the history, the symptoms, and 
the reaction to the bougie. Of course, any or 
all of the above symptoms can be present in 
cases of cancer, but they can be present in other 
conditions as well. In no sense of the word can 
they be considered as criteria for making an 
early diagnosis. It is well to remember that 
pain, though usually a prominent symptom of 
cancer elsewhere, is frequently absent in cancer 
of the esophagus, especially in the early stages. 
Marked loss of weight and cachexia, if due to 
cancer, are never early symptoms. The blind 
bougie can reveal little except the amount of 
obstruction and the tendency of the tissues to 
bleed. 

The attempt to diagnose the presence and 
type of esophageal disease by clinical symptoms 
and blind bouginage is at best an inferential 
procedure and should have no place in modern 
medicine. We should employ as a routine the 
more certain methods of expert roentgen ray 
examination, followed by diagnostic esopha- 
goscopy, with or without biopsy. Nor should 
we wait until the patient is having serious and 
continuous dysphagia before resorting to such 
examinations. We are now able with the fluoro- 
scope and the use of proper contrast media, to 
study the outline and action of the esophagus 
during the act of swallowing and to record on 
the plate all of the abnormalities seen. We are 
also able to see and study in detail the appear- 
ance of the esophageal mucosa, and the condi- 
tion of the esophageal wall and lumen, from 
the pharynx to the stomach, with the esopha- 
goscope, all with practically no danger, and 
with very little discomfort to the patient. For 
this reason, every patient who complains of any 
unusual feeling in the region of the esophagus, 
or who presents any symptoms at all suggestive 
of dysfunction of that organ, should be subjected 
to direct examination without delay. The di- 
agnosis of cardiospasm, globus hystericus or 
neurosis should never be made until fluoroscopic 
examination and diagnostic esophagoscopy have 
shown the absence of organic disease. It is only 
by employing this routine that cancer of the 
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esophagus can be discovered sufficiently early to 
encourage our efforts at cure. 


The roentgen ray examination should be made 
first, not because the diagnosis might be made 
by that means alone, but because it will give 
information as to the presence of aneurysm and 
other mediastinal conditions about which the 
endoscopist should be informed. It should al- 
ways be made by some one experienced in ex- 
aminations of this type and competent to dem- 
onstrate and recognize small changes in the 
esophageal contour. The esophagoscopist should, 
of course, be sufficiently familiar with the ap- 
pearance of the normal and diseased esophagus 
to be able to identify the changes that he sees 
and sufficiently certain of his diagnosis to 
justify his subsequent recommendations, how- 
ever formidable they may be. 

The esophagoscopic appearance of cancer va- 
ries with the stage and type of the growth and 
its location. In the early stages one may see 
only a small nodule or group of nodules. Some- 
times the nodules are covered with eroded epi- 
thelium. In other cases the mucosa covering 
the nodules appears to be normal. More often 
one finds a well defined ulcer, fungoid in type, 
which bleeds easily. In other cases there is no 
ulcer, but the esophageal wall is found hard and 
thickened, a change that can be felt with the 
esophagoscope as well as seen. Blood may or 
may not be found with infiltrating lesions of 
this type. A small piece should be removed for 
‘biopsy in all cases where there is a fungoid ulcer 
or a papillomatous type of growth. Where 
there is nothing but infiltration, or apparently 
a compression of the esophageal wall from with- 
out, the removal of a specimen should not be 
attempted. It is entirely safe to remove a por- 
tion of any growth which projects into the lu- 
men, or which can be reached without cutting 
through normal esophageal mucosa. In cases 
which show a bulging inward of the apparently 
normal esophageal wall, it is best to have the 
patient return after a month or two for further 
examination. To perforate the esophageal wall 
in an attempt to secure a specimen is to invite 
certain fatality from mediastinal infection. 

Since we have good reason to believe that 
chronic irritation is often a precursor of cancer, 
the prophylaxis of cancer of the esophagus con- 
sists of removing or curing all forms of chronic 
irritation of that organ. That is to say, we 
should recognize and treat all non-malignant 
lesions of the esophagus such as foreign body, 
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peptic ulcer, cicatricial stricture and cardi. 
spasm. It is well, too, to advise against the 
use of very hot drinks and irritating foods, 


Radical treatment must, at the present time, 
consist of surgical removal of the growth. The 
results of such efforts in the past have been 
most disappointing. There are many reasons 
for this. The approach to the mediastinal 
esophagus is technically quite difficult and the 
operation is very apt to be followed by serious 
shock and infection; there is no adjacent tubu- 
lar structure that can be employed to replace an 
excised portion of the esophagus; and, because 
the esophagus has no serous coat, prompt heal- 
ing without leakage of secretions can hardly be 
expected. However, with earlier recognition of 
cancer and with constantly improving technic, 
there is reason to believe that the future offers 
some promise of a larger number of cures. The 
radical operation is always a_ formidable and 
dangerous procedure, but we are dealing with 
a condition so hopeless that in some cases, and 
with the patient fully understanding the situa- 
tion, such an extreme measure is justified. It 
is certain that the earlier we make the diag- 
nosis, the more chance the surgeon will have 
for successful resection. It is equally certain 
that the earlier we make the diagnosis, the more 
successful will be our efforts at palliation when 
cure cannot be accomplished. 

Palliative treatment is of two types, that di- 
rected toward controlling the growth, and that 
which has as its object the maintenance of the 
nutrition of the patient. The first type consists 
of the use of radium and the roentgen ray. The 
efficacy of these agents varies greatly in differ- 
ent cases. It also seems to vary according to 
the method of administration. In some cases 
radium itself can be applied directly to the 
growth. In other cases, the esophagoscopic im- 
plantation of radons is of value. In most clinics 
perhaps the best results are obtained by the 
skillful use of deep roentgen ray therapy, espe- 
cially if it is started at an early stage. In the 
very late stages, when loss of weight is extreme 
and cachexia is well established, such treatment 
often makes the patient more toxic, shortens life, 
and is definitely contraindicated. Some cancers 
of the esophagus are much more radio-sensitive 
than others, for which reason uniform results are 
not obtained. For the same reason, deep ther- 
apy should be tried in every case, even if out 
results in previous cases have been disappoint- 
ing. 
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For maintaining the nutrition, the quantity 
and type of the diet is most important. From 
the first it is necessary that the patient be suf- 
ficiently informed of his condition to secure his 
cooperation. The diet should be full and well 
balanced, but sufficiently liquid to pass through 
without causing irritation, stagnation or obstruc- 
tion at the site of the growth. In addition to 
liquids such as milk and broth, pureed and 
strained vegetables and fruits should be given. 
Sooner or later, unless death occurs from infec- 
tion, intercurrent disease or extension of the 
growth to other structures, the lumen of the 
esophagus will become too small to permit of 
proper feeding. Such being the case, it is wise 
to direct our efforts toward preserving the lumen 
at a very early stage. Gentle dilatation with the 
esophagoscope itself, or with the bougie passed 
through the esophagoscope, both procedures be- 
ing under the direct guidance of the eye, are 
usually the safest and best methods at our com- 
mand. In many cases, however, after esoph- 
agoscopy has disclosed the exact condition pres- 
ent, regular and gentle dilatation with the bougie 
alone can safely be employed. Rapid and forci- 
ble dilatation is sometimes resorted to, but even 
if the bougie is passed over a previously swal- 
lowed string, some fatalities from perforation or 
rupture of the esophagus are inevitable. 


In the later stages of the disease, when a suffi- 
ciently large esophageal lumen cannot be secured 
and maintained by gentle methods, one must re- 
sort either to forcible dilatation or to gastros- 
tomy. There is considerable difference of opin- 
ion as to which is the better thing to do. Both 
have advantages and disadvantages. Neither 
should be postponed too long, for if the patient 
is allowed to become dehydrated and almost 
starved before intervention is advised, neither 
will be successful. It is best, no doubt, to see that 
the patient thoroughly understands the situation 
and the outlook, and then to let him decide for 
himself which of the two alternatives he prefers. 
There is more danger of immediate death from 
forcible dilatation than from gastrostomy. Gas- 
trostomy has the further advantage that, in ad- 
dition to permitting adequate nutrition, it puts 
the esophagus at rest and prevents further irrita- 
tion of the growth. However, to many patients, 
the thought of being forced to receive all of their 
food through a tube the rest of their life is in- 
tolerable, and, in such cases, gastrostomy is but 
an added misery to a dying man, and usually 
hastens death. There are others to whom the 
Prolongation of life is the all-important thought 
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and the method of nutrition of no consequence 
at all. For such patients gastrostomy, per- 
formed early, is the preferred form of palliative 
treatment, and should always be employed. 

In conclusion, I would like to emphasize the 
fact that cancer of the esophagus is not a condi- 
tion that should be treated by one man. The 
cooperative services of the internist, the surgeon, 
the endoscopist and the roentgenologist should 
be obtained for every case. Early diagnosis is 
most important, and then, unless radical removal 
is to be attempted, treatment for retarding the 
growth of the tumor and maintaining the nutri- 
tion of the patient should be instituted at once. 
We can offer these unfortunate patients very 
little hope of actual cure, but if started suffi- 
ciently early, our efforts usually can secure them 
many months and sometimes years of comfort- 
able and useful life. 
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THE TREATMENT OF THE POTENTIAL- 
LY INFECTED ABDOMINAL WOUND, 
AND ITS RELATIONSHIP TO THE 
MORTALITY OF ACUTE INFEC- 
TIONS OF THE ABDOMEN* 


By H. A. Gamste, M.C., F.A.CS., 
Greenville, Miss. 


Wound infection has a greater influence upon 
the morbidity and mortality of acute intra— 
abdominal surgery than any other single factor:. 
I am not referring to infections of supposedly 
clean wounds, as for instance stitch abscesses, 
but to those conditions in which we recognize 
gross contamination at the time of operation: 
such as cases of general peritonitis, appendical 
abscesses, gangrenous perforated appendices, 
gangrenous gall-bladder, perforated lesions of 
the hollow viscera, gunshot wounds of the abdo- 
men, and intestinal obstructions. 

It is a well established fact that the lower 
ileum and the cecum are the natural habitat of a 
number of anaerobic organisms, especially the- 
bacillus of Welch. Williams,! in an article upon 
the toxemias of intestinal obstruction, states that: 
the bacillus of Welch is an organism which re- 
quires for its growth and the production of a 


*Read in General Clinical Session, Southern Medical Associa- 
tion, Twenty-Fifth Annual Meeting, New Orleans, Louisiana, No- 
vember 18-20, 1931. 
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toxin an anaerobic medium which should be neu- 
tral or slightly alkaline, and that the lower ileum 
is the only part of the gastro-intestinal tract 
which fulfills these conditions. The acid condi- 
tion of the stomach above and the colon below 
restricts the growth of the bacillus to this region. 


In this country, Jennings? has done a great 
deal of work in regard to the relation of Bacillus 
welchii to appendicitis and its complications. He 
states that Welch’s bacillus is present in most 
appendices and is frequently found outside the 
gut actively growing in appendicular abscesses, 
in localized peritonitis, and in a rather large 
number of cases of free peritoneal exudate. In 
most cases its activity is cut short by operation 
and the removal of the appendix, but this is not 
always the case, and B. welchii is apparently an 
active factor, if not the most active factor, in 
the production of a fatal outcome. 


Clinically it has been our experience that the 
bacillus of Welch is not confined to appendicitis 
and its complications. It may be found in 
any acute abdominal inflammation. Two of 
the eight cases of fulminating gangrene of the ab- 
dominal wall reported by us were associated with 
an acute intestinal obstruction, two with acute 
cholecystitis, one with chronic cholecystitis, three 
with either gangrenous appendices or appendical 
abscess, besides which we have frequently seen 
in wounds associated with these diseases a local- 
ized gangrenous process which no doubt was due 
to the same organism. 


Because these anaerobic organisms are present 
in a large proportion of acute intra-abdominal 
lesions, I feel that we are fully justified in con- 
sidering all such wounds definitely infected at 
the time of operation. The course of the infec- 
tion is influenced by the individual’s resistance, 
the virulence of the infective organism, and the 
presence of other organisms, but most of all by 
the method of treatment. 


These wounds can be placed in two categories: 
first, that in which the infection remains local- 
ized, and there is only local death and sloughing 
of wound tissues; and second, that in which there 
is a fulminating type of infection gangrenous in 
character, which spreads between the fascia of 
the abdominal wall and the subcutaneous fat, or 
sometimes in the intermuscular planes. There 
appears to be a general opinion that these fulmi- 
nating lesions are rare. We cannot believe that 
our experience is unique, but feel that at the 
outset the symptoms are more constitutional than 
local, and because they are of a toxemic char- 
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acter and occur on the heels of an abdominal 
catastrophe, one is liable to ascribe them to the 
original disease rather than to a secondary com- 
plication. 


In the literature for the past twenty years 
there is an extreme paucity of reports upon these 
wound infections, and no suggestion as to pro- 
phylaxis. 


Bier? reports one case following an appendical ab- 
scess, with ultimate recovery, and states that it is sur- 
prising in view of the fact that the intestines are the 
habitat of many anaerobes, that more cases of spreading 
gangrene of the abdominal wall are not seen. 

The late A. J. Ochsner? reports a case, with the fol- 
lowing introductory remarks: 

“The gas bacillus infection following operations for 
gangrenous appendices is so rare and the outcome so 
commonly fatal that it seems worth while to report this 
case which recovered.” 


Butler® reports two cases, one following operation for 
perforated appendix which recovered, and one following 
operation for acute intestinal obstruction which died, 
Butler and Rhodes® report one case. Horsley? reports a 
case of gangrene of the abdominal wall which would be 
properly classed as this type of infection: Shearer® re- 
ports a fatal case with the remark that gas gangrene of 
the abdominal wall is an extremely rare and serious con- 
dition. Several cases of slowly spreading gangrene of 
the skin have been reported. This, however, is an en- 
tirely different entity from the condition under discus- 
sion. 


The three cases of my own which were first 
reported at the Mississippi State Medical Asso- 
ciation in 1925, and abstracted in the volume on 
“Surgery” of the ‘Practical Medicine Series,” 
1926, with the five cases following make eight 
cases that I have personally treated during the 
past seven years. 


Case 1—E. F., a white man, age 42, a drug addict, 
suffering from recurrent attacks of gallstone colic, was 
operated upon October 18, 1926, the appendix and gall- 
bladder both being removed. Three days following op- 
eration the patient had a temperature of 102°, pulse 
110, and the wound was swollen. The wound was 
opened, the tissues were found to be edematous and 
yellowish green in color next to the fascia. This dis- 
coloration was followed outward by an incision extend- 
ing to within four inches of the midline in the back. 
The condition continued to spread, however, until it 
involved practically the whole of the abdominal wall, 
and the patient died on November 11. 

Case 2—T. J. S., age 52, a white man, was admitted 
September 24, 1927, and operated upon the same day 
for an acute intestinal obstruction of twenty-four hours’ 
duration. The obstruction was found to be due to 4 
band of adhesions about one-fourth inch in width, which 
was released. An enterostomy tube was placed in the 
proximal end of the gut and brought out through a stab 
wound in the left side of the abdomen. The abdomen 
was closed without drainage except for prophylactic 
strips of rubber between the stitches in the skin. This 


= 
at 


Boro 


aA oO. 


Vol. XXV No. 5 


patient developed a gangrenous infection in the wound, 
and on September 28, his temperature being up. the 
stitches were removed from the wound, with the escape 
of sanguinolent fluid and some gas. The wound was 
gangrenous and the infection had spread subcutaneously 
toward the left side of the abdomen. The patient died 
October 5 from suppression of urine, the gangrenous 
process having never been controlled. 


Case 3—J. N. R., age 22, a white man, was admitted 
July 29, 1930, with a diagnosis of acute gangrenous ap- 
pendicitis. He was operated upon immediately, and the 
operative record shows that one large penrose drain was 
placed down to the stump of the appendix, the peri- 
toneum was sutured and two sutures were introduced 
into the internal oblique and transversalis muscle. The 
remainder of the wound was packed with gauze soaked 
in 2 per cent solution of mercurochrome after being 
flushed with ether. The patient’s condition at first was 
apparently very good. On August ’ he complained of 
a great deal of discomfort. His temperature was normal 
and pulse 80. On August 3, however, his temperature 
went up to 104°. The sutures were removed from the 
internal oblique muscle and a gangrenous area was ex- 
posed. His fever continuing high on August 4, while no 
definite areas of infection could be elicited, an incision 
was made posteriorly two inches from the costo-verte- 
bral angle and gangrenous tissue was encountered be- 
neath the transversalis muscle. This wound was ex- 
tended forward until it united with the original ap- 
pendical wound, and it was packed with gauze. As 
soon as oozing had stopped the gauze was removed and 
the wound left open to the air under a frame or coop. 
From this time on, the patient had an uninterrupted 
convalescence. 


Prior to this case, in all cases that had come under 
my observation the infection had spread between the 
fascia and the subcutaneous fat of the abdominal wall. 
In this instance, however, it evidently spread between 
the peritoneum and transversalis muscle. 


Case 4.—W. H. S., age 49, a white man, was admitted 
to the hospital November 17, 1930, suffering from acute 
appendicitis, The appendix was removed, one penrose 
tube inserted down to the stump, and the abdominal 


wall closed in layers down to the tube. On November 


20, the patient developed symptoms of postoperative 
intestinal obstruction, and an enterostomy was done on 
the left side of the abdomen, the enterostomy tube being 
brought out through a stab wound. The opening in the 
abdomen was closed with one penrose drain. The pa- 
tient had a rather stormy time with a temperature rang- 
ing from 101 to 102°, and on November 29 the wound 
following the enterostomy was opened to its depths and 
found to be gangrenous. It was enlarged and all gan- 
grenous areas were exposed to the air. He was dis- 
charged from the hospital January 11, cured. The num- 
ber of days in the hospital was 55. 


Case 5—F. G., age 70, a white man, was admitted to 
the hospital June 6, 1931, with a temperature of 105° 
and a history of having been sick for three days. A 
diagnosis of acute cholecystitis was made and the gall- 
bladder drained and stones removed that same afternoon. 
The wound was closed except for rubber drains between 
the stitches up to the cholecystostomy tube. The pa- 
tient’s temperature dropped to normal within a few 
hours. However, twenty-four hours later he began to 
develop a jaundice, showed some mental wandering and 
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his pulse went up to 130. The wound was opened, and 
bubbles of gas were seen escaping from it, with gan- 
grenous tissue throughout. The infection rapidly spread 
outward despite the wide opening up of the infected 
areas and the use of anti-gangrene serum. The patient 
died on the fourth day. 


SYMPTOMS 


Local sloughing and abscess formation is usu- 
ally preceded by some elevation of temperature, 
leucocytosis and pain in the region of the wound, 
the cause being easily determined upon removal 
of a stitch. 


In the fulminating type of infection the early 
symptoms are almost entirely constitutional in 
character. They are slight icterus, fever, in- 
creased pulse rate, high blood count, and hic- 
coughs, with but little evidence of any local com- 
plication, so that, as was said previously, one is 
liable wrongly to ascribe the symptoms to the 
original peritonitis which it even simulates in 
many respects. However, if one will keep in 
mind the fact that the peritoneum is wonder- 
fully capable of overcoming infection and ap- 
pears to have a special immunity as regards the 
bacillus of Welch, he will not be misled. Per- 
sonally I have seen but two patients die of per- 
itonitis, among over 1,100 cases of acute appen- 
dicitis treated since January, 1920, 415 of which 
were drainage cases. One hundred and fifty- 
four of these had a generalized peritonitis. The 
two were moribund when seen, one with a perfo- 
rated appendicitis of four days’ duration and 
one of five days, and neither of these patients 
lived more than four hours. 

With symptoms such as those just enumerated 
following an operation upon an acute abdomen, 
we feel no hesitancy about an exploration of 
the wound. The third case reported had been 
treated according to the technic to be described 
except that the internal oblique and transver- 
salis muscle had been sutured with interrupted 
catgut. His symptoms, fever, rapid pulse, high 
blood count, hiccoughs and abdominal distention 
were suggestive of a peritonitis. It was assumed 
that the infection had spread outward in the in- 
termuscular plane and an exploration was made 
posteriorly near the angle of the last rib, which 
showed the spreading gangrene between the peri- 
toneum and the transversalis. This wound was 
prolonged forward to the original wound with 
immediate abatement of symptoms. 

Treatment can and should be preventive. 
Once the fulminating type of infection develops, 
one has to open up all infected areas to provide 
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drainage and exposure to the air. Besides one 
should employ various measures to maintain the 
strength of the patient and to overcome the in- 
fection, namely: nourishment, fresh air, blood 
transfusion and glucose intravenously. We have 
employed anti-gangrene serum, but believe that 
it would prove more efficacious as a preventive 
than as a curative agent. 


As a prophylactic measure we have adopted 
the following procedure in all potentially or 
grossly infected wounds. After dealing with the 
intra-abdominal lesion the peritoneum is sutured 
(a rubber Penrose drain if necessary being left 
at one angle). The wound is washed with ether, 
silkworm gut sutures are introduced down tc 
the peritoneum and the wound is flushed with 1 
per cent aqueous solution of mercurochrome and 
packed full of gauze saturated with the mercu- 
rochrome solution over which the silkworm gut 
is tied in a bow knot. The patient is placed in 
bed in whatever position will most favor drain- 
age. 

We have tried leaving the wound open, but 
believe that our present technic is preferable, 
first, because for the first seventy-two hours the 
strength of the abdominal wall is maintained, 
and secondly, we believe that the pack in the 
wound is not only antiseptic in its action, but 
from a physiological standpoint is conducive to 
a retrograde flow of the lymph until nature has 
been able to throw up her protective bulwarks. 


The pack is changed every twenty-four hours 
and at the end of seventy-two or ninety-six hours 
all packing and dressings are discarded, the pa- 
tient is placed bare under a coop and the wound 
left exposed to the air and the light from an elec- 
tric bulb. 


These wounds all heal kindly and quickly, and 
to our belief this is the most logical method of 
combating an anaerobic infection, at the same 
time eliminating pus poultices. 

The proof of the pudding is in the eating. 
From January 1, 1920, to January 1, 1925, we 
treated 137 drainage cases of appendicitis by 
partial closure with two cases of fulminating gan- 
grene and one case of gangrene from an acute 
cholecystitis in which the wound was partially 
closed. From January, 1925, to date there were 
292 drainage cases, 141 of which were treated 
in this manner. Among these, there were 82 
cases of general peritonitis, all of which were 
considered grossly infected, in which no case 
developed a severe wound infection. 
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The additional cases reported today developed 


in the 151 partially closed wounds seen since 
1925. We feel that personally we have learned 
our lesson. Whenever we have tried to get away 
from basic surgical principles in the treatment 
of these manifestly infected wounds we have 
come to grief. 


Nowhere else in the body would we consider 


closing an infected wound, particularly when the 
odds all are that it is also anaerobic in char- 


acter. 


It is a violation of the most fundamental 


surgical principles. 


These patients have had an unusually uncom- 


plicated convalescence and I feel convinced that 
if the principles spoken of today are observed 
in the treatment of infected wounds, there will 
be a marked lowering in the mortality as well 
as in the death rate following acute abdominal 
catastrophes. 
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MANAGEMENT OF THE ASTHMATIC: 
SOME POINTS OF GENERAL 
INFORMATION* 


By B. G. Erron, M.D., 
New Orleans, La. 


Introduction —Since the advent of allergy as 
a specialty in medicine, the treatment of asthma 
has undergone a radical change. Specific meas- 
ures have replaced numerous and often futile pro- 
cedures. However, many misconceptions are still 
prevalent concerning allergic methods. The man- 
agement of the asthmatic must go back further 
than the care of the particular case. The phy- 
sician in charge must be acquainted with the 
principles and practices in allergic disease. The 
prevalent fallacies in relation to allergy must 
first be corrected. 


Allergy must be recognized as a pathological 
entity that has taken a firm place in medicine, 
and the idea that a few scratches will lead to a 
spectacular diagnosis and an almost miraculous 
cure must be abandoned. Another idea that 
should be scrapped is that nothing at all can 
benefit an asthmatic but a change of climate. 
Time and time again we see patients who have 
been told by physicians that their case is hope- 
less. 


Patients very often say: “I have had the skin 
tests and they have not benefited me;” “I have 
taken the serum, but am no better.” Often it is 
very difficult to convince these cases that per- 
haps the survey made on them was incomplete 
and that there is not one so-called “serum,” but 
any number of antigens, and that perhaps the 
antigen used was not the correct one for their 
case. 


The truth lies between these two extremes; 
many, if not most cases of asthma, are definitely 
benefited by the use of allergic methods, a few 
are cured, and some are not relieved at all. With 
most cases, observation over a long period of 
time is necessary; at times a year’s observation 
of a case is required in order to evaluate all of 
the etiological factors. 


History—In allergic diagnosis the causal 
agents, and not the nature of the ailment, is 
desired. The patient usually knows only too 
Well the nature of his trouble. There are a few 
exceptions, but we shall not discuss these at the 


. "Read in General Clinical Session, Southern Medical Associa- 
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present. The history is the most important sin- 
gle procedure in allergic diagnosis. It should be 
in the nature of a careful cross-examination. No 
question or fact can be disregarded; so much so 
that not even a patient’s religion may be dis- 
counted. We traced a case of asthma to cheese, 
because the patient, a growing boy, had his at- 
tacks most frequently during week-ends. The 
child was a member of a devout Catholic family 
and the attention of the parents was called to 
the frequency of his attacks at week-ends by 
his inability to attend church regularly. The 
season during which asthma occurs is most im- 
portant. Asthma occurring only in summer is 
usually caused by pollens; winter asthma is often 
caused by house dust. 

The effect of environmental factors is impor- 
tant because often etiologic clues are disclosed 
by the patient. The patient who states that he 
or she cannot tolerate the sweeping of a room 
is sensitive to house dust. The woman who has 
attacks after a visit to the beauty parlor or after 
a dry shampoo, or after using perfume, is most 
likely sensitive to orris root. Attacks that come 
in the afternoon are very likely due to foods or 
unusual contact. When dyspepsia precedes at- 
tacks, foods should be suspected as the cause. 
Contacts with animals or pets by the patient or 
by relatives should be inquired into. Many at- 
tacks are caused by the danders of animals. 

The effect of locality and change of locality 
is very important. A patient may have asthma 
in one house and not another. In such cases, a 
careful check-up of the environment in each 
house is important. House dust cases very fre- 
quently lose their asthma when transferred to a 
hospital. Pollen sensitive patients often are re- 
lieved by a change of climate; they are partic- 
ularly well on the high seas and often much 
better at the seashore. 

The patient’s occupation is important. Asthma 
due to occupational dusts are not infrequent. 

The effect of aspirins and other frequent med- 
ication should be investigated. Many cases are 
relieved by aspirin. On the other hand, aspirin 
may be responsible for many severe attacks. 

Previous treatment should be recorded. The 
patient who has been on a diet eliminating fish, 
cheese, eggs, meat, and milk, and has not been 
relieved, is not sensitive to those foods. 


The type of heat used in the patient’s home 
is important. A hot air heating system is bad 
for cases sensitive to house dust. 


The cleaning methods used in the patient’s 
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home should be investigated, as should be the 
kind of mattress, pillows and bedcovers that are 
used. Very often a visit to the patient’s home 
may disclose a possible etiologic factor. Miulti- 
ple sensitivity is the rule, so that the history 
can never be too minute or too painstaking. 


Physical Examination—The physical exami- 
nation is usually of secondary importance. In 
most cases few etiologic factors are discovered. 
Foci of infection should be eliminated, but with 
conservatism as a keynote. The foci should be 


eliminated perhaps a little more readily than if 
there were no asthma present, but by no means 
with the enthusiastic expectation that the asthma 
will cease when they are removed. Nasal and 
throat surgery should not be undertaken during 
the patient’s pollen season. 


Skin Tests—There is much misunderstanding 
concerning the value of the skin tests, varying 
from the fond expectation that a few scratches 
into which some allergens are rubbed will yield 
an etiologic diagnosis, to the ultra pessimistic 
view that they are of no value whatsoever. The 
skin tests, whether dermal or intradermal, when 
properly made, and by that I mean: 

(1) When a sufficient number of allergens pertaining 
to a case, as indicated by the history, are used. 

(2) When the tests are done correctly, and 

(3) When the reactions, both immediate and delayed, 
are compared with a control. 
and the tests properly interpreted, that is, inter- 
preted in the light of the history, are a valuable 
adjunct in arriving at a diagnosis. The skin 
tests should be regarded as a step in the investi- 
gation and not the end of the search. Retest- 
ing may be, and often is, necessary. When the 
results of testing do not fit the history, these 
may be ignored. Thus, a winter asthmatic giv- 
ing a reaction to Bermuda grass does not have 
his winter attacks because of pollinating Ber- 
muda. At times positive reactions are not in- 
dicative of the cause of the trouble, and some- 
times known allergenic substances give negative 
reactions. The skin tests should be considered 
the beginning and not the end of observation. 


Treatment.—The treatment should be based 
on the findings in the history, physical examina- 
tion and the skin tests. The epidermal dust and 
pollen cases should be treated by avoidance and 
desensitization. The food cases should be 
treated by avoidance. Only in unusual instances 
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should desensitization be tried with food aller. 
gens. 


In perennial cases, different antigens, given ip 
seriatum may be required. During hypo-sensiti. 
zation treatment the reaction obtained following 
any injection is the criterion for further jp. 
crease. The dose should not be increased if 
any injection is followed by a large local reac. 
tion of redness, heat or swelling that lasts 24 
hours or longer. In such a case the dose should 
be repeated till the local effects are slight or 
absent. If any injection is followed by an at. 
tack of hay-fever, asthma, hives or nettle rash, 
this reaction should be controlled by injections 
of 0.5 to 1 c. c. of suprarenalin until relief is ob- 
tained. The next dose should be one-half the 
dose which caused the reaction. Particular care 
should be exercised when changing from an old 
to a new antigen, and when changing from a 
weaker to a more concentrated dilution. 

When diets arranged according to the reac- 
tions obtained by skin tests fail to give the ex- 
pected relief, the elimination diets of Rowe may 
be tried. They are quite useful, and often by 
means of them, allergens are discovered that the 
skin tests fail to incriminate. 

The control of the actual attack is of such 
importance that it is necessary to mention it. 
Adrenalin is the drug of primary importance. 
It will cut short an attack if given in large 
enough doses hypodermically. Doses may be 
repeated as often as 15 minutes apart. It is 
absolutely inert when used by mouth or when 
held under the tongue. Ephedrine, per orem, 
is valuable only during mild attacks. A few 
patients cannot take it because of the uncom- 
fortable sensations it causes, such as nervous 
ness and vertigo. Tolerance to ephedrine is often 
acquired in a very short time, however. Mor 
phine may be used at times. Many patients 
have found various measures that will help 
them; they should be encouraged to use them. 
Some find whiskey and aspirin beneficial, others 
black coffee, and various other measures. 


CONCLUSION 


In conclusion, the management of the asth- 
matic requires careful watching and study. 
Treatment must be based upon the etiologic fac- 
tors responsible. The etiologic factors must 
discovered by means of the history, laboratory 
tests and clinical trial. 
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PROBLEMS IN MALARIA IN HAITI* 


By S. Coox, M.D.,7 
Port-au-Prince, Haiti 


In limiting my brief remarks to the problems of a 
very small part of the Tropics, I am fully aware that 
this is a departure from the usual tenor of a chair- 
man’s address. However, the situation in Haiti must 
parallel in many respects that of other independent re- 
publics throughout the hot countries of the world. For 
those of you who have not been so fortunate or per- 
haps unfortunate as to spend time in these countries, I 
hope to depict to you something of what malaria means 
to inhabitants of such places and also some of the dis- 
appointments and at times heart-breaking failures that 
fall to the lot of those who are attempting to improve 
health conditions for them. 

Records left by the physicians of the French Colonial 
period indicate a high prevalence of malaria in Haiti 
during that period. Although the disease was not 
clearly distinguished from other diseases, notably yellow- 
fever, yet their description of fevers of tertian, double 
tertian and intermittent forms leave no doubt that ma- 
laria was an important factor in mortality and played 
a large part in hindering the development of the coun- 
try. In 1801, Captain General LeClerc, brother-in-law 
of Napoleon, arrived in Haiti with an army of 25,000 
men and a supporting navy. His orders were to con- 


‘ quer the country and reinslave the natives. Six weeks 


was regarded as ample time to accomplish this task. 
Within a year, and despite large replacements from 
France, his army had become decimated by yellow-fever 
and malaria. In November 1802, he died a victim of 
yellow-fever and malaria, thus ending one of the most 
complete defeats of an army by disease in all history. 
The Island of Haiti is the second largest of the West 
Indian Islands and lies between Cuba and Porto Rico. 
Its location is between parallels 17° 39’ and 20° north 
latitude and between meridians 68° 20’ and 74° 
30’ west longitude. The rough horseshoe shape of the 
Republic of Haiti gives it quite a disproportionate 
amount of coast line as compared with its area. With 
its island dependencies it has about 1,000 miles of 
coast, while its total area is only 10,000 square miles. 
Likened to a piece of paper crumpled in the hand, the 


*Chairman’s Address, National Malaria Committee (Conference 
on Malaria), meeting conjointly with Southern ical ia- 
tion, Twenty-Fifth Annual Meeting, New Orleans, Louisiana, 
ovember 18-20, 1931. 

"From the American Scientific Mission to Haiti. 

‘Lieutenant Commander, Medical Corps, United States Navy. 


*Part 1 of a Symposium on Malaria, comprising prin- 
pally papers and discussion before the National Mala- 


na Committee. Part 2 will appear in the June issue 
of the Jourwar, 
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Republic is made up of one series after another of steep 
mountain ranges, the general direction of which is from 
east to west. Between the mountains there are wedge- 
shaped valleys and plains. The total area of all of the 
plains of importance probably does not exceed 2,000 
square miles or one-fifth of the area of the Republic. 
It is characteristic of the plains in general that they 
require irrigation to obtain reliable crops. In some 
cases this is due to insufficient annual rainfall and in 
others to an unsuitable distribution throughout the 
year. 


In general, the drainage of Haiti is by small, swift 
mountain streams. One of the characteristics of these 
streams is that they lose much of their water through 
crevices in the limestone or underlying strata of large 
gravel before reaching the sea. Some fair size streams 
disappear entirely during a large part of the year. This 
characteristic accounts also for the sluggish and inter- 
mittent character of some of them in their lower por- 
tions and for the occurrence of large numbers of pools 
and backwashes which are filled with flood water, but 
remain undisturbed between floods. These pools are 
often sources of abundant breeding of anopheles mos- 
quitoes. 


The temperature in Haiti is notable for its remark- 
able equability. For any given point the range be- 
tween the maximum and minimum temperature is very 
small. Except for a few small settlements in the moun- 
tains, there is no place where the temperature goes 
below the minimum required for mosquito breeding. 
The rainfall is subject to great variations, both as re- 
gards locality and season. There is no uniform rainy 
season for the whole island. Within the past two years 
there have been unusually heavy and unseasonal rains 
in many parts of the island. In Cayes there has been 
considerable rainfall almost every month. Cape Haitian 
witnessed frequent heavy downpours in what is ordi- 
narily the dry season. In and around Gonaives ponds, 
covering hundreds of acres, have been formed where 
there had been none for the previous 15 years. Rainy 
days, an uncommon occurrence in Haiti, have been 
observed throughout the island. Dry pasture land 
within the city limits of Port-au-Prince has been con- 
verted into a boggy seepage area. 


There has been no census of population within the 
past century. Due to many difficulties it would be a 
highly expensive and almost impossible task. An esti- 
mate of 2,000,000 is more generally accepted than any 
other. There are nine cities with a total estimated pop- 
ulation of about 200,000. Thus it is seen that 90 per 
cent of the population would be designated as rural. 

All towns and villages are built on or near streams, 
which has a direct bearing on the incidence of malaria. 

Agriculture on a small farm basis is the principal 
industry of the country. A sugar mill near Port-au- 
Prince, a pineapple cannery near Cape Haitian and a 
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sisal plantation, also near Cape Haitian, comprise all 
of the major industrial developments. 


The peasants, largely of African descent, live on or 
near their small farms. Their houses have mud walls, 
dirt floors and thatched roofs. Although all windows 
and doors are closed at night, space along the eaves 
and around the doors permits easy entrance of mos- 
quitoes. Living as they do outdoors most of the day 
and into the night, screening, even if it were practi- 
cable, would be of little benefit. Their usual bedtime 
is shortly after dark and they commence the next day 
while it is still dark. People from the hills come down 
to the towns for market, often spending a part of the 
night en route. Those who live at altitudes where 
anopheles are not found are thus exposed to malaria. 
Another source of infection is the Saturday night dance 
or “bambosh,” to which people may travel miles. 
These dances are held throughout the Republic and are 
attended by almost the entire population. Beginning 
_at nightfall, they frequently last until after daybreak. 

The oft-repeated statement that malaria, yaws and 
intestinal parasites are the chief diseases does not en- 
tirely cover the case. To these should be added mal- 
nutrition. In the examination of over 12,000 school 
children in Port-au-Prince note was made of those 
who showed gross evidence of malnutrition. The per- 
centage varied from 10 in the high class private schools 
to as high as 54 in the poorest sections. Dental 
surveys indicate a very high incidence of dental caries, 
a large part of which is attributed to improper diet. 
Experience here indicates that among the natives the 
incidence of malaria or malarial paroxysms varies in- 
versely as their nutrition. The countrymen and also 
the working class in the city have no regular meal 
hour. They eat when hungry, the meal consisting of 
whatever is available or what may be purchased with 
the amount of cash which happens to be at hand. 

Over a million and a half illiterate, superstitious 
people living as did their primitive African ancestors, 
riddled with disease, down-trodden by those no less 
ignorant but far less honest, fighting wars of which 
they knew nothing, afraid to tell even their right names; 
such was the pitiable state of the Haitian peasant in 
1915. 

Since 1919, when the National Public Health Service 
was created by law, much has been accomplished. Ten 
modern hospitals have been built in accessible towns 
of the Republic. Free clinics are held in nearly 150 
places, where all who apply are treated. No longer 
are the streets cluttered with beggars whose bodies, a 
mass of sores, were horrible sights to passersby. Gone, 
we hope forever, are epidemics of yellow-fever and 
smallpox. Greatly diminished are the horrible ravages 
of yaws whose lesions yield quickly to arsenicals, bis- 
muth and mercury. But what of malaria? Progress 
has undoubtedly been made. Concentrating activities 
near centers of population, the usual anti-mosquito 
measures have been employed. Miles of ditches have 
been dug, street sweepings have been used to fill swampy 
areas, and much Paris green and oil have been applied. 
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Quinine has been distributed through health centers, 
hospitals and rural clinics. Information has been prop- 
agated through available channels. 


Despite strenuous efforts malaria remains an out. 
standing problem and a long-time challenge to the Na- 
tional Government. Can malaria be satisfactorily con. 
trolled in Haiti? Under existing economic, social and 
political conditions the answer must be in the negative, 
The solution is in some respects simple; in others, 
highly complicated and difficult. 


Along with the rest of the world, Haiti has suffered 
severely in the past two years. The low price of cof- 
fee, her chief export, has been keenly felt. Haitian 
coffee has for many years been highly regarded in 
France. Coffee production in some of the French 
colonies of Africa bids fair to curtail in large measure 
this outlet. Haiti does not at the present moment pro- 
duce a single commodity essential to world trade. In- 
teresting possibilities for future development are: cot- 
ton, corn, tobacco, cattle raising and fruit growing, 
particularly pineapples and grape fruit. 


Agricultural enterprises on a plantation basis could, 
if properly managed, materially assist in the campaign 
against malaria. Moving the laborers into well sani- 
tated villages with ground for gardens would go a 
long way toward reducing the incidence of intestinal 
parasites and would also greatly improve the nutri- 
tional status of the people. 


The educational system leaves much to be desired. 
In the towns and cities there are many good schools 
through which the teaching of hygiene and sanitation 
can be carried on. In the rural districts teaching is 
highly irregular. The teachers are poorly trained and 
poorly paid. Many years must elapse before the coun- 
try schools can be looked to as distribution centers of 
health information. 


With the available statistical data one is unable to 
say whether malaria is increasing or diminishing in the 
country as a whole. There are no doctors in the rural 
districts and very few in any of the towns except the 
ten district centers. In the public health hospitals the 
number of admissions and deaths due to malaria are 
known. This information is of slight statistical value, 
as the proportion of the population from which they 
came is unknown. 


The successful control of malaria in Haiti, and the 
same conditions doubtless apply to many other coun- 
tries, demands first of all an efficient and well man- 
aged health department free from political interference. 
Trained sanitary inspectors are scarce and the removal 
of one for political reasons often leaves no one capable 
of filling the position. 

Funds for carrying on drainage and other sanitation 
projects are of course essential. To obtain them re- 
quires cooperation and perseverance. The availability 
of money depends on the economic status of the Na- 
tional treasury and is beyond the control of the Health 
Department. Securing of funds from the treasury 
quires that the Director of the Health Service present 
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a carefully prepared comprehensive program setting 
forth his needs in detail. To obtain the information on 
which to base such a program the Director must be 
fully cognizant of conditions throughout the Republic. 
Such information may be secured by frequent visits to 
various parts of the island and through detailed re- 
ports sent in by conscientious district public health of- 
ficers. 

Having fulfilled these requirements, it now becomes 
necessary to consider the plan of attack. Experience 
has definitely shown us that this disease must be ap- 
proached from two angles, namely: the human carrier 
and the insect vector. Malaria surveys made by the 
Rockefeller Foundation, the United Fruit Company and 
the National Public Health Service have revealed the 
island-wide distribution of the disease, and have also 
shown its relative intensity. To treat all the carriers 
of malaria in Haiti is a task that staggers the imag- 
ination. Such an undertaking could not be accomplished 
through existing agencies. Even with unlimited funds 
for drugs and personnel the people have not been edu- 
cated to the seriousness of the disease and would most 
certainly defeat the plan through lack of interest and 
ignorance. However, inability to secure complete suc- 
cess should not deter those in authority from putting 
forth every effort to alleviate conditions. 

Surveys made by the Rockefeller Foundation and the 
National Public Health Service furnish accurate knowl- 
edge as to the life history of the insect vector. Anoph- 
eles albimanus is, so far as is known, the only efficient 
vector of malaria and, in breeding, is capab'e of adapt- 
ing itself to an extremely wide range of local natural 
conditions. Larvae may be found below 2,500 feet 
throughout the island in almost every conceivable type 
of water deposit. Considering this characteristic along 
with year-round favorable temperature, and the loca- 
tion of homes near water, one may easily visualize the 
enormous task which mosquito control presents. In 
the Southern states of the United States and in many 
parts of the wor!d anophelines favor certain places for 
daylight resting. Regular visits to such locations in 
the vicinity of control operations with recording of 
the number of anophelines found is a valuable check 
on the success of the control measures. To date no 
one has discovered the usual daylight retreat of the 
Anopheles albimanus in Haiti. Without this informa- 
tion one has to rely on evidence of larval infestation 
of suspected waters. 

It would be beyond the scope of this article to out- 
line a plan of action designed to solve the problems 
which the control of malaria presents. Results obtained 
in the past ten years indicate the wisdom of the methods 
employed. Although all of these results cannot be 


proved by statistics, yet there is sufficient information 
at hand to conclusively demonstrate a decline in malaria 
among certain groups of the population and in most 
of the larger towns and cities. These figures have been 
published in the Annual Reports of the Director Gen- 
eral, National Public Health Service of Haiti, and 
need not be repeated at this time. 
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ON ANOPHELES PSEUDOPUNCTIPENNIS 
AND ITS RELATION TO MALARIA 
IN MEXICO* 


By Cartos C. HorrMann, M.D., 
Mexico City, Mexico 


Of the ten species of Anopheles found in Mexico, 
four only are of practical importance as vectors of ma- 
laria in this country. Among the species which have a 
North American center of distribution only two have 
to be considered: A. quadrimaculatus and A. crucians, 
whereas of the South American fauna A. albimanus and 
A, pseudopunctipennis act as vectors. The influence of 
the two latter species on the development of epidemic 
outbreaks is preponderant in nearly all malarious re- 
gions of the country. The same can be said in regard 
to endemic recrudescences. 


Anopheles crucians is found only in the regions of 
the brackish waters along the Gulf coast. Although it 
undoubtedly takes part in the transmission of malaria 
in the states of Tamaulipas and Veracruz about as far 
south as the port of Tuxpan, its importance in these 
states lies far behind that of A. albimanus, which finds 
ideal conditions for unlimited multiplication in these 
regions. Further south I have found A. crucians as an 
inhabitant of mangrove districts on the coast of Cam- 
peche and Yucatan. It is practically the only species 
of Anopheles in those parts, because the high salt con- 
centration of the breeding places and the complete ab- 
sence of rivers present conditions almost prohibitive 
for the existence of other species. Since A. crucians 
remains nearly exclusively restricted to the sparsely 
populated mangrove districts, it can play but little 
part in the periodically appearing epidemics in the har- 
bors of Yucatan. 

On the Gulf coast, the region permanently infested 
with Anopheles quadrimaculatus extends as far south as 
Tuxpan. Although I have found this species as far 
south as the valley of the Papaloapan River, its ap- 
pearance there was always transient and no indication 
of a permanent settling could be observed. In the cen- 
tral parts of the country A. quadrimaculatus reaches 
considerably more southward, infesting abundantly the 
State of Guanajuato and contiguous regions of Jalisco 
and Michoacan, and extending as far south as to the 
Valley of Mexico. On the coast its principal time of 
multiplication is during the winter months, exhibiting 
there, as I have already emphasized during other occa- 
sions, a marked zoophilism. It is more important as a 
vector in the interior regions of the country, where it 
is found side by side with A. pseudopunctipennis. For 
reasons which will be discussed later, it has at present 


*Read before National Malaria Committee (Conference on Ma- 
laria), meeting conjointly with Southern Medical Association, 
Twenty-Fifth Annual Meeting, New Orleans, Louisiana, Novem- 
ber 18-20, 1931. 

*From the Department of Public Health, Republic of Mexico. 
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to be considered the principal vector of malaria in the 
capital. 

Anopheles albimanus exhibits all the characteristics of 
a species adapted to a hot and moist climate. In the 
Gulf coast it extends from Quintana Roo to the mouth 
of the Rio Bravo. In the regions situated between the 
southern parts of the state of Taumaulipas and the 
Champoton River in Campeche it is the most predom- 
inant anopheline species and the principal vector of 
malaria. In some localities it is even the only one. 
Within the extensive area it inhabits not only the lit- 
toral parts, but extends inwards along the basins of the 
rivers to an altitude of 400 meters, penetrating deeper 
into the valleys of the southern states than it does along 
the rivers of the north. The farther it goes off from 
the coast or settles in higher altitudes the more it loses 
its numerical supremacy and epidemiological impor- 
tance. According to its tropical and hygrophile char- 
acter, its principal time of development and vector ac- 
tivity is during the rainy season. It suffers an extraor- 
dinary reduction everywhere during the dry winter 
months, when it even may disappear completely from 
certain regions. 

On the coast of the peninsula of Yucatan, where 
rivers and brooks are absent, the living conditions for 
A. albimanus are very distinct from those present in 
the other Gulf states, where rivers are plentiful. In 
Yucatan this species is found in isolated parts near the 
coast, where dense forests are absent and where during 
the rainy season swamps of sweet or slightly salty water 
are formed. Artificially favorable conditions are created 
here near the villages and ranches by the construction 
of water deposits used for irrigation, drainage or water 
supply. Especially these artificial breeding places con- 
stitute, in my opinion, the main danger for the human 
settlings in Yucatan and are responsible for the serious 
outbreaks of epidemic malaria among them. The cli- 
matic character of the greater part of Yucatan is de- 
cidedly unfavorable for malaria and its presence there 
is possible only through a species of Anopheles which 
easily adapts itself to artificially created conditions. The 
peninsula of Yucatan is the only part of Mexico where 
I found the larvae of A. albimanus within artificial 
water deposits, especially in the tanks used for irrigation 
of gardens and orchards (Campeche and Merida). A. 
albimanus has to be considered as the only species re- 
sponsible for the epidemics in Yucatan. These epi- 
demics, as I learned from personal experience, are al- 
ways coincident with an enormous multiplication of this 
species. 

Along the Pacific A. albimanus is found over a large 
part of the littoral region, from Guatemala to the 
southern districts of the State of Sinaloa, but its dis- 
tribution here is not so regular and its number far 
less predominant than in the Gulf coast. It is found 
especially during the rainy season, exhibiting a decided 
tendency to distribution over circumscribed areas where 
conditions for its development are favorable. This dif- 
ference of its distribution in the Gulf states and in 
those of the Pacific is explained by the dryer climate 
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of the latter. It is for the same reason that its zon 
of activity is nearly exclusively limited to the littoral 
lowland. Only along the Santiago and Balsas Rivers 
it penetrates deeper into the country. 


From the survey given on the preceding Pages we 
see that the Nearctic species A. crucians and A. quadri. 
maculatus have a relatively small part in the transmis. 
sion of malaria in Mexico, and that, on the othe 
hand, the regions of dangerous activity of the southen 
Anopheles albimanus is restricted to well limited areas 
of the littoral, moist and hot lowlands and regions im. 
mediately adjacent. These regions constitute, however, 
only a small part of the endemic zones of malaria which 
are not limited to the hot and moist country, but er- 
tend over an enormous area of the central part of the 
country, which is characterized by a more or less dry 
climate, not sparing the high valleys 6,000 to 7,00 
feet above sea level. In spite of Mexico’s being a dry 
country par excellence, the control of malaria within 
its arid regions is of vital importance and causes con- 
stant preoccupation to the health authorities. The south- 
ern parts of the State of Puebla, the State of Guerrero, 
Sinaloa and others are malarious zones of prime im- 
portance which, in their rural districts, show a parasitic 
index of 50 per cent and even more, percentages which 
certainly are not lower than those observed in the hot 
and moist lowlands of the Gulf states. 


The serious infestation with malaria of the interior 
parts of Mexico can only be understood by the pres- 
ence of very large numbers of A. pseudopunctipennis. 
This species is perfectly adapted to dry climates and 
is decidedly xerophile in all its biological manifesta- 
tions. Among the Mexican species of Anopheles it is 
the only one which, during the excessive dryness of the 
winter months, which prevails over large areas of the 
south and west of the country, does not stop its activ- 
ity. On the contrary, the dry season coincides in many 
parts with the principal period of abundant multiplica- 
tion of this species. For this reason A. pseudopunti- 
pennis is the principal cause of winter malaria, so fre- 
quent in Mexico, and in the southern and western parts 
it is the only species which can be made responsible 
for it during that time of the year. 

A, pseudopunctipennis is found in all parts of Mer- 
ico where the essential conditions for its procreation 
are given. It is in clear and pure, flowing or stagnant 
waters, especially where the waters contain a flora of 
green algae. Only altitudes over 6,000 to 7,000 feet are 
free from it as well as the very moist regions of the 
south and the southeast. 

In the littoral zone of the Pacific, A. pseudopuncti- 
pennis extends along the entire coast from Guatemala 
to California. Its subspecies, franciscanus McCracken, 
inhabits only the northern part, extending as far south 
as into the northern districts of the State of Sinaloa. 
During the rainy season it enters in competition with 
A. albimanus in many parts of the littoral coast dis- 
tricts, but while the larvae of albimanus are found 
preferently within permanent stagnant fresh waters and 
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also within brackish ones, the breeding places of A. 
pseudo punctipennis are constituted by temporary rain 
water pools, flooded meadows and river banks. By the 
local prevalence of the one or the other of these condi- 
tions, the numerical prevalence of A. albimanus or A. 
pseudopunctipennis is decided during the rainy season. 


In those parts of the west coast of Oaxaca, Guerrero, 
Colima, Nayarit and many parts of Sinaloa, where a 
decided preponderance of A. albimanus is observed dur- 
ing the rainy season, the number of this species begins 
to diminish gradually beginning with October, whereas 
A. pseudopunctipennis appears in ever-increasing num- 
bers, predominating during the whole dry season until 
the months of April or May. 

The high endemic parasitic index which is found 
practically along the whole littoral zone of the Pacific, 
especially in Nayarit and in the sugar plantations of 
Sinaloa, can therefore be attributed to the activity of 
both forementioned species. The epidemic peaks of 
estivo-autumnal fever, however, appearing in these re- 
gions in December and during the first months of the 
year, are principally due to A. pseudopunctipennis. 
Tropical fever is the most frequent form of malaria 
along the coast of the Pacific; the endemic index of 
tertian parasites is as a rule higher than that found on 
the Gulf coast. The parasite of quartan fever I have 
found in only a small percentage. 


Already at a few miles inside of the coast A. albi- 
manus is found in steadily diminishing numbers also 
during the rainy season and A. pseudopunctipennis be- 
gins to dominate more and more as one goes farther 
inside. In all the west coast states this species is the 
only transmitter which has to be considered from a 
practical point of view, within the entire zone which 
extends between the littoral zone proper and the slopes 
and valleys of the western mountainous regions. Nu- 
merous small rivers which rise in the mountains and 
flow to the Pacific offer adequate breeding conditions. 
On different localities I have observed large quantities 
of larvae of A. pseudopunctipennis between stones and 
small sand bars along the banks of these rivers, without 
the presence of a noticeable vegetation of algae or other 
aquatic flora. 


On some southern slopes of the Sierra where, during 
the summer months, abundant rainfall causes the rivers 
to rise, converting them into rapidly flowing streams, 
adequate breeding places can exist along these rivers 
during the dry season only, all anopheline activities dis- 
appearing with the onset of the heavy tropical rains. 
These conditions can be observed in the coffee zone 
of the Sierra of Soconusco in the State of Chiapas, 
Where the annual precipitation amounts to 4.73 
meters of rain and where a well defined dry season is 
Present. It is very significant that A. pseudopuncti- 
Penis, a xerophile species, has invaded these highly 
humid regions, but its activity is entirely limited to 
the dry months, and active malaria is observed only 
during this part of the year. 

Not infrequently I could observe small foci of en- 
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demic malaria in isolated villages of the western moun- 
tainous regions. The people of these villages descend 
during a certain time of the year to the coast as tem- 
porary laborers on the haciendas. On account of this, 
malaria was in recent times carried from the sugar 
plantations situated in the littoral lowlands of Sinaloa 
into the interior of the State, as far as to the limits of 
the States of Chihuahua and Durango. 


The whole part of Mexico which is called interior 
and which is situated between the western range of 
mountains along the Pacific and the eastern range along 
the Gulf can properly be divided into three malarious 
areas, all three inhabited by A. pseudopunctipennis but 
exhibiting different biological and epidemiological condi- 
tions. 

(1) The southern zone, separated from the north by 
the high transverse volcanic range of mountains, com- 
prises the State of Morelos, the southern parts of the 
States of Puebla, Mexico, and Michoacan and the States 
of Guerrero, Oaxaca and Chiapas. 

(2) The central zone, comprising essentially the 
States of Hidalgo, Queretaro, Guanajuato and Jalisco, 
the northern parts of Michoacan and Mexico and the 
Federal district. 

(3) The northern zone, comprising the dry territory 
north of the second zone up to the Rio Bravo. 

The southern zone, having an essentially dry climate, 
offers ideal conditions for the life of A. pseudopuncti- 
pennis. It is the predominant anopheline species and 
practically the only transmitter of malaria. The high 
transverse mountain range which separates this zone 
from the north constitutes the southern limit of distri- 
bution for many insects of northern origin and forms 
also a barrier to the northern anopheline species. Be- 
sides A. pseudopunctipennis the southern zone harbors 
also A. vestitipennis, A. punctimacula and A. apici- 
macula, but the latter three species can practically be 
neglected as vectors of malaria. Their distribution is 
almost limited to the sylvan regions of the Isthmus of 
Tehuantepec and Chiapas and to the limitrophe dis- 
tricts of Veracruz. 

The most malarious regions extend along the rivers, 
the tributaries of which rise in the high mountains and 
have clear water also during the dry winter months. 
In these rivers a notable concentration of breeding 
places of A. pseudopunctipennis is observed, especially 
within shallow water pools which are more or less cut 
off from the current, owing to the sinking of the river 
level during the dry season. These pools contain nearly 
always an abundant flora of green algae. But even 
within the free floating parts of the river, breeding 
places of A. pseudopunctipennis are observed in large 
masses of green algae, which from between the stones 
extend to the surface of the water. During the rainy 
season the majority of these rivers, and especially their 
small tributaries, offer much less favorable conditions 
for larvae. On account of the very heavy rains they 
rise considerably and are transformed into rapidly flow- 
ing waters which remove the larvae. Besides, their 
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water becomes very muddy and unsuitable for the 
breeding of A. pseudopunctipennis. For this reason the 
breeding places disappear during the rainy season more 
or less completely from the river basins and change to 
temporary water pools, irrigation systems and rice 
fields. 


The majority of the villages in the States of Puebla, 
Morelos and Guerrero are situated along rivers. It is 
easily understood, therefore, that malaria takes a greater 
toll among them during the dry winter months with 
their notable concentration of breeding places along the 
river banks than during summer, when they are scarcer, 
widely separated and farther off from the villages. 


Tertian fever undoubtedly is the predominant form 
in the whole southern zone, but the proportion between 
tertian and estivo.autumnal is quite high in many 
places, especially along the Whole system of the Balsas 
River. According to my observations during the last 
six years, the proportion between tertian and estivo- 
autumnal infections in the valleys of the southern zone 
is 3:2. In the higher regions of Oaxaca and in the 
dry anterior of Chiapas the estivo-autumnal form is 
considerably less frequent. I am not able to give defi- 
nite information in respect to quartan fever. I found 
it as a rule in localized, circumscribed districts, where 
occasionally the proportion between tertian and quartan 
attained an index of 3:1. 

In the central zone the situation in respect to malaria 
is quite different. Here with the exception of A. 
pseudopunctipennis, the southern anopheline species are 
absent, their place being taken by the northern species 
quadrimaculatus and punctipennis. In the central 
part of the zone, with the State of Guanajuato as 
its center, between altitudes of 1,600 to 2,200 meters, 
the two species participate as vectors of malaria, the 
one or the other species predominating according to 
the biological conditions offered by the waters. East- 
ward and westward from this center quadrimaculatus 
begins to disappear, leaving the field entirely to Pseudo- 
punctipennis in the malarious regions of Jalisco and the 
basin of the Lerma River in the west, and in the very 
hot and dry territory of the State of Hidalgo in the 
east. 

In the valley of Mexico at an altitude of 2,200 me- 
ters the two species are found. In the suburbs of the 
capital and in the surrounding villages A. quadrimacu- 
latus is found nearly exclusively. A. pseudopunctipennis 
has retired more and more from the urbanized regions 
to rural districts, which offer more numerous and more 
adequate breeding places with clear water. The pro- 
creation of A. quadrimaculatus continues uninterrupted 
during the whole winter in the high Valley of Mexico. 
In the case of A. pseudopunctipennis one notices a cessa- 
tion of its activity for 4 to six weeks in cold winters 
in the beginning of the year. 

In the central zone tertian fever is the most predom- 
inant one and in the higher altitudes it is practically 
the only form of malaria found. Cases of estivo-au- 
tumnal are seen very rarely in the Valley of Mexico. 
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More frequently they are found in certain Parts of 
Michoacan, in the basin of the Lerma River and in 
the hot country of Hidalgo, but the local indices never 
attain the high proportions found in the southen 
zone. 


The northern zone has its own peculiar characteristics 
It is excessively dry, semi-arid or completely bares 
and is nearly completely devoid of permanent stream; 
and rivers. The majority of these rivers rise jp the 
-Sierra, but they have water only in their upper part, 
Reaching the hot and dry plains, they sink under th 
ground and follow a subterranean course, forming the 
so-called “rios secos” (dry rivers) so characteristic of 
this zone. At a first glance it would seem rather im. 
probable that the beds of these rivers, which carry 
waters only after heavy rain and during a short period 
of the year, would constitute one of the most serious 
problems in respect to malaria in the northern zone. 
The danger arises from filtrations which take place 
into the beds of many of these dry rivers. Very clear 
waters rise in the beds, running for about a hundred 
yards, only to sink under the ground again, or mor 
or less permanent pools are formed. These waters form 
ideal breeding places for A. pseudopunctipennis and 4, 
punctipennis. For A. quadrimaculatus the region seems 
to be too dry and the species is found only in the bor- 
ders of the zone. 


A second interesting condition of the zone is the 
adaptation of A. pseudopunctipennis to artificial water 
deposits. I quote in this respect especially the city of 
Monterrey. This City suffers frequent epidemic out- 
breaks of malaria coincident with an abundant develop- 
ment of A. pseudopunctipennis. The search for the 
cause of this development revealed to me always a 
very heavy infestation with larvae of A. pseudopunci- 
pennis of the filtration water in the dry bed of the 
Santa Catarina River, as well as of the fountains and 
the tanks in the gardens and patios of the houses. It 
is evident that the control of malaria under such con- 
ditions is relatively easily accomplished by proper 
methods applied along the river beds and by rigid 
health board rules in respect to all artificial water de- 
posits, which brought prompt relief during our cam- 
paign in 1928. 

Within the dry northern zone malaria has a far wider 
distribution than has generally been supposed. 4. 
pseudopunctipennis is practically the only vector of ma- 
laria and a rough estimation of the infection may be 
obtained from the predominance of the latter species or 
of A. punctipennis. Villages of the north which show 
only A. punctipennis are practically free of malaria. 
They are generally situated at higher altitudes (Sal- 
tillo, etc.). Even in the central parts of the most dry 
and most arid regions, as for instance in the State of 
San Luis Potosi and the near-by districts of Tamau- 
lipas, I found larvae of A. pseudopunctipennis with 
certain regularity within isolated natural springs (“ojos 
de agua”) and draw wells of the ranches. 


Tertian malaria predominates absolutely in this 
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northern zone. During our survey in the interior of 
the States of Nuevo Leon and Tamaulipas, tropical 
malaria did not even attain 10 per cent of the cases of 
tertian. 

As already mentioned, A. albimanus predominates in 
the littoral zone of the Gulf not only numerically, but 
also as a transmitter of malaria. Besides from this spe- 
cies A. vestitipennis, A. pseudopunctipennis, A. quadri- 
maculatus, A. crucians, A. punctipennis, A. punctimacula, 
A. apicimacula, A. cruzii and A. argyritarsis are repre- 
sented. Of the latter species, A. pseudopunctipennis, A. 
crucians and A. quadrimaculatus play the role of trans- 
mitters, but only a secondary one. The malaria curve 
rises and falls according to development and abundance 
of A. albimanus. 

A. pseudopunctipennis is found in the entire littoral 
zone north of Veracruz and a short distance south of 
that City. During summer it disappears nearly -com- 
pletely, but reappears in considerable numbers in win- 
ter, attaining in the northern part of the coast pre- 
dominance over all the other species. Further south it 
never attains such high proportions. In the dryer 
prairies and bush regions between the littoral zone and 
the slopes of the eastern Sierra it is found more abun- 
dantly, becoming more important as a vector of ma- 
laria. I have never observed A. pseudopunctipennis in 
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the region of the large rivers in the northern part of 
the State of Veracruz, in Tabasco and Campeche, and 
I doubt that it exists there. In the entire zone estivo- 
autumnal malaria predominates. In the littoral region 
proper very low indices of tertian cases are found, but 
farther inside their number increases steadily, reaching 
more or less the proportions which we have observed 
in the southern interior zone. 

It is interesting that A. pseudopunctipennis has also 
invaded the villages of Yucatan, which are situated in- 
side of the littoral zone. In Merida we found fre- 
quently during the dry first months of the year the 
same water deposits populated by larvae of A. pseudo- 
punctipennis which, during the rainy season, harbor A. 
albimanus, but I do not think that A. pseudopuncti- 
pennis has at present any decided influence on malaria 
there. 

For an easier orientation I add a chart. I show the 
seven malarious zones which I distinguish in Mexico. 
The chart illustrates the species of Anopheles found in 
each zone, the species which act as transmitters and 
the form of malaria which predominates. The chart 
illustrates very well the enormous importance of A. 
pseudopunctipennis as a vector of malaria in the coun- 
try. 


| 
| Anopheles Found in the 
Zone 


Malaria Zone 


Active Transmitters in 
the 


Zone Predominant Forms of Malaria 


A.—Littoral of the | 


Pacific 
1. Littoral zone of the A. pseudopunctipennis | A. pseudopunctipennis Estivo-autumnal fever predominant; higher proportions 
Pacific A. albimanus | A. albimanus of tertian fever than on the Gulf coast 
II. Interior zone of the A. pseudopunctipennis A. pseudopunctipennis Estivo-autumnal and tertian fevers in different pro- 


Pacific 


Ill. Southern zone 
A. vestitipennis 
A. punctimacula 
A. apicimacula 


B.—Interior 


A. pseudopunctipennis | A. pseudopunctipennis 


portions; as a rule, the tertian fever predominates 


Tertian form predominates. Percentage between tertian 
fevers and estivo-autumnal up to 3:2 


Tertian form predominates. Very slow proportions of 


IV. Central zone A. pseudopunctipennis A. pseudopunctipennis a 
A. quadrimaculatus A. quadrimaculatus estivo-autumnal 
A. punctipennis 


A. pseudopunctipennis 
A. punctipennis 
(A. quadrimaculatus) 


V. Northern zone 


A. pseudopunctipennis 
(A, quadrimaculatus) 


C.—Littoral of the Gulf 


Tertian form predominates, estivo-autumnal fever to 
10 per cent of tertian cases 


Estivo-autumnal fever predominant. Tertian form in 


VI. Littoral zone of the A. albimanus A. albimanus “ 
Gulf | A. pseudopunctipennis A. pseudopunctipennis different proportions, higher in the interior districts 
| A. quadrimaculatus A. quadrimaculatus 
| A. crucians A. crucians 
| A. punctipennis 
A. vestitipennis 
| A. punctimacula 
A. apicimacula 
| A. cruzii 
| A. argyritarsis 
VII. Zone of Yucatan | A. albimanus A. albimanus Estivo-autumnal fever predominates. Tertian form in 
| A. crucians A. crucians different proportions 
| A. pseudopunctipennis A. pseudopunctipennis 


| A. vestitipennis 
A. apicimacula 

| A. punctimacula 
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DISCUSSION (Abstract) 


Dr. Francisco de P. Miranda, Mexico City, Mexico.— 
The Republic of Mexico has thirteen different cli- 
mates. The northwest region has the same climate as 
California, a Mediterranean temperate climate. Two 
chains of mountains divide the Republic in two coastal 
regions and that of the high plateau in the middle. In 
this elevated portion lies Mexico City and other cities 
like Puebla, more than 7,000 feet above sea level. On 
account of the great altitude there is very little malaria 
in that part of the country. The States of Veracruz 
and Tabasco are tropical and have the highest malaria 
incidence. In the part where these two mountains 
unite there is a succession of volcanoes which extend 
from the Gulf of Mexico to the Pacific Ocean. Geo- 
graphically, these volcanoes separate North America 
from Central America. The State of Chiapas and part 
of that of Oaxaca have the same climatic conditions as 
has Guatemala and other Central American countries. 
The State of Yucatan has the same climate and structure 
as Cuba. 


In most of these discussions, malaria in the high 
plateau is the problem which you do not have in the 
United States. Beginning with Monterrey and going 
up to Saltillo, the problem is different from the true 
tropical regions where the albimanus has great impor- 
tance. Pseudopunctipennis that can live in higher alti- 
tudes becomes the most important vector. 


Dr. H. C. Clark, Panama, R. de P.—My experience 
has been largely confined to the coastal plains of Co- 
lombia, Panama, Costa Rica, Honduras, Guatemala, 
Cuba, Jamaica and Haiti. The highlands of Costa Rica 
and Haiti have revealed the breeding of A. albimanus 
at an elevation of 3,000 feet in Costa Rica and at 1,500 
feet in Haiti. Other mosquitoes are more abundant at 
these levels, but the presence of A. albimanus, even in 
small numbers, should be kept in mind as an important 
vector. Where clean running water is exposed to sun- 
light and the barrels or troughs collect algae on the 
bottom and sides, A. albimanus can breed. We have 
found them under such artificial conditions. 


It is frequently very difficult to correlate the malaria 
parasite index in a given region with the mosquito 
flights and data collected from breeding grounds near 
by. We prefer to rely on the dissection of mosquitoes 
trapped in human habitations. 

I am surprised to hear that A. pseudopunctip is 
considered a vector in the high tablelands of Mexico. 
We have this mosquito in the countries I have visited, 
but it seems to breed abundantly only in dry season. 
It bears the reputation of not entering human habita- 
tions, but we have made large catches in camp quarters 
of well constructed thatch roof and cane walls in dry 
season. As many as 77 on one visit were caught in a 
room where three people slept. They do not feed on 
the human being in the vigorous manner noted in ex- 
periments with A. albimanus. A. pseudopunctipennis is 
a very lazy, clumsy feeder and we have never been 
able to infect it in experiments on human or monkey 
malaria. Others, we know, have reported successful 
feeding results with this mosquito, but we do not con- 
sider it an important vector in our part of the world. 


Mr. W. H. W. Komp, Sanitary Engineer, U.S.P.HS., 
Ancon, Canal Zone.—The report of A. quadrimaculatus 
in the environs of Mexico City is particularly interest- 
ing, as it does not fit in with our knowledge of the 
distribution of this species. Quadrimaculatus is found 
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as far south as the valley of the Rio Grande, at 
Brownsville, but has not been taken further south, to 
my knowledge. On the other hand, we should expect 
Anopheles maculipennis, a cold-water breeder, to be 
found in the mountainous regions of Mexico, as I haye 
taken it in Utah and New Mexico at considerable ele. 
vation, where it was not associated with A. quadyi. 
maculatus. In view of the close similarity of these two 
species, it is possible that Dr. Hoffmann may haye 
made an error of identification. 


Dr. D. M. Molloy, Guatemala City.—Conditions in the 
highlands of several of the Central American countries 
are very similar to those described for certain sections 
of Mexico in Dr. Hoffmann’s paper. Entomological 
surveys made in Guatemala during the past year have 
indicated that A. pseudopunctipennis is practically the 
only Anopheles present in the highlands of the interior 
of Guatemala. Malaria is present at an altitude of 
about 5,000 feet, recently appearing in quite sharp out- 
breaks in the outskirts of Guatemala City. In the en- 
virons of Guatemala City Anopheles have never been 
taken in sufficient numbers to account for this malaria 
except A. pseudopunctipennis. A. albimanus was te- 
cently taken at an altitude of 4,500 feet near Guate- 
mala City. What would seem to be a new species of 
Anopheles, closely resembling A. pseudopunctipennis, 
was recently described by Giaquinto in the Bulletin of 
the National Health Department of Guatemala. It 
would appear that this Anopheles is a vector of ma- 
laria since it was the only Anopheles taken in a small 
village about eight miles distant from Guatemala City, 
where a sharp outbreak of malaria occurred. In prac- 
tically all of the highlands of Guatemala pseudopuncti- 
pennis abounded during last year, special climatic condi- 
tions existing throughout the entire year, the year hav- 
ing been probably the driest which has been known 
for twenty years. As has been found to be the case 
elsewhere, years of exceptionally light rainfall favor 
the production of Anopheles in the highlands, while 
the reverse is the case when a normal rainfall occurs. 
Very sharp outbreaks of malaria occurred in the towns 
and villages on the shores of Lake Atitlan, 5,200 feet 
above sea level, during last year. Extensive anopheles 
surveys on the shores of the lake failed to reveal the 
presence of any Anopheles except pseudopunctipennis. 
These surveys have been continued during the present 
year and no other Anopheles has been taken. It would 
therefore appear that pseudopunctipennis is the most 
important vector of malaria in the highlands of Guate- 
mala. It has been shown to be the only vector of any 
importance in certain parts of the Argentine, and I can 
see no reason why this should not hold for the high- 
lands of Central America and Mexico. 


A. albimanus is constantly encroaching on the high- 
lands of Central America. It has recently been taken 
in the immediate vicinity of Guatemala City, but not 
in sufficient numbers to account for the malaria present 
there. In Costa Rica albimanus was taken in large 
numbers in several towns near San Jose, and was un- 
doubtedly responsible in large measure for the out- 
breaks of malaria which occurred in these towns, al- 
though pseudopuntipennis was also present in consid- 
erable numbers. Everyone knows, of course, that A. 
albimanus is the most important vector in the coastal 
plains of the American tropics. Our experience in the 
highlands of Central America has convinced me that 


pseudop pennis is the most important vector in the 
highlands of these countries. This would seem to be 
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the case in Mexico where, according to Dr. Hoffmann, 
pseudopunctipennis was the only Anopheles taken in 
regions between five and seven thousand feet in altitude 
where malaria is present. 

Dr. M. A. Barber, New York, N. Y.—I have re- 
cently had some experience in the Rio Grande Valley 
of New Mexico, where pseudopunctipennis and maculi- 
pennis are the chief species of Anopheles. My conclu- 
sion, as well as that of Mr. Komp, who worked with 
me there, was that maculipennis is the chief vector of 
malaria in that valley. 


ANTIMALARIAL VALUE OF CINCHONA 
ALKALOIDS OTHER THAN QUININE* 


By W. T. Dawson, M.A.,t 
Galveston, Tex. 


The question may be asked, “Why should we concern 
ourselves with the use in malaria of any cinchona alka- 
loid other than quinine, since quinine is certainly 99.9 
per cent efficient as a remedy when intelligently and 
perseveringly used?” I shall try to answer that ques- 
tion. 

Quinine is one of four principal crystallizable alka- 
loids contained in cinchona barks. Of these, the first 
to be discovered was cinchonine in 1810, quinine being 
isolated ten years later. Quinine sulphate is mentioned 
in the “U. S. Pharmacopoeia,” edition II, 1830. In 
the third edition, 1851, cinchonine sulphate became of- 
ficial, and in the sixth (1882) cinchonidine sulphate and 
quinidine sulphate were added, having been definitely 
distinguished by Pasteur in 1853. There was a very 
practical reason for these inclusions. All sorts of cin- 
chona barks were on the market and all four alkaloids 
were produced in considerable quantity. As all four 
were reported in medical literature to possess the prop- 
erty of terminating the paroxysms of malaria, all four 
became official. It is interesting to go back into the 
older clinical literature and read some of the evidence 
upon which our predecessors based their opinion that 
not one but several cinchona alkaloids were to be con- 
sidered effective antiperiodics. Thus we can find arti- 
cles on cinchonine sulphate by William Pepper,! in 
1853, and A. P. Turner,2 in 1864, in the American 
Journal of the Medical Sciences, the former considering 
cinchonine equal to quinine, the latter agreeing, pro- 
vided cinchonine were used in “slightly larger doses.” 
One of the largest scale experiments in comparative 
therapeutics ever undertaken was that of the Madras 
Chinchona Commission? of 1866-68, in India, which 
tried to compare the antimalarial activity of quinine, 
quinidine, cinchonidine and cinchonine of good pu- 
rity,t in which 3,617 patients were treated, at least 750 


*Read before National Malaria Committee (Conference on Ma- 
. ), meeting conjointly with Southern Medical Association, 
wenty-Fifth Annual Meeting, New Orleans, Louisiana, Novem- 
ber 18-20, 1931. Revised. 
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with each alkaloid. The lowest percentage of cures, 
indicated by cessation of paroxysms, was 97.6, with cin- 
chonine, and the Commission therefore showed that any 
of the four common cinchona alkaloids was an excellent 
antiperiodic. The data do not really enable a compari- 
son of the four alkaloids, since almost 90 per cent of 
the cases treated were quotidian fevers and, in the then 
ignorance of the existence of malarial parasites, possibly 
a few cases of fevers not truly malarial may have been 
included. 

An economic revolution in the cinchona trade5 oc- 
curred between 1880 and 1911, and cinchona barks with 
high content of alkaloids other than quinine have prac- 
tically disappeared from the markets of the world. In 
1880 probably 85 per cent of the bark still came from 
South America,5 and bark in general was relatively much 
lower in quinine and higher in other alkaloids than 
now. Java was a very minor competitor, but under 
the guidance of Moens® was studying quinine produc- 
tion scientifically. In 1879, Moens was planting seed 
from trees which had shown not less than 9 per cent 
of quinine in the bark,® against an average of less than 
2 per cent in the current bark supplies.5 After 20 years 
of bitter competition, over-production and low prices, 
the less scientifically managed plantations elsewhere had 
disappeared as competitors, and in 1911 Java supplied 
about 95 per cent of the world’s bark,5 the average 
quinine content of which had risen to over 3 per cent 
and is now, with Java still far in the lead, nearly 5 
per cent. As the quinine percentage rose, the per- 
centage of other alkaloids fell, and the production of 
the latter has decreased to the point where for every 
seven tons of quinine only about one ton is now pro- 
duced of the other three alkaloids combined. It has 
become rather unfashionable than incorrect to use these 
minor alkaloids in the treatment of malaria. 

Since we have come to know the cause of malaria, we 
have had in the parasite a test object in chemothera- 
peutic investigation of the subject. The comparison of 
the parasiticidal effects of different cinchona alkaloids 
has engaged the attention of a number of investigators, 
with varying claims resulting. Thus Mac _ Gilchrist® 
ranked cinchonine above quinine, while Giemsa and 
Werner,® using smaller doses, considered cinchonine 
much inferior. Most observers appear to have thought 
quinidine equal or superior to quinine and the Malaria 
Commission of the League of Nations has accepted 
their practical equivalence.19 Cinchonidine has not 
been so much investigated, perhaps because it is diffi- 
cult to purify from quinine, of which about 10 per 
cent is ordinarily found as an impurity. So far as 
benign tertian malaria is concerned, the work in India 
of Sinton,!11 who is an honorary member of this Com- 
mittee, led him to conclude that the percentage of 

relapses is likely to be about the same, whichever of 
the four common alkaloids is used in the course of 
treatment. With cinchonine sulphate costing just now 
about 40 per cent less than quinine sulphate, some use 
of cinchonine might be advisable in definitely diagnosed 
P. vivax infections. But the supply available, about 30 
tons!2 annually, is small as compared with the 600 
tons of quinine,5 and any extensive demand would 
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cause a prompt rise in price of cinchonine. As regards 
comparisons of the alkaloids in estivo-autumnal infec- 
tions,13 quinidine appears to be equal to quinine, but 
cinchonine and cinchonidine are perhaps somewhat in- 
ferior in small doses. The statistics are not so exten- 
sive as with benign tertian infections, possibly because 
the investigators in India, who have been the most dili- 
gent workers in the field, appear to have found quinine 
very highly effective in preventing relapse with rather 
short courses of treatment, much more so than in be- 
nign tertian infections.14 Quartan fevers yield to any 
of the four alkaloids,!5 possibly like benign tertian in- 
fections. It is evident that for any fair comparison 
large numbers of patients should be treated with each 
alkaloid under controlled conditions. 


There is at least one practical application of the fore- 
going review. In order to grasp it one must recall a 
little chemistry. The four common cinchona alkaloids 
are really two pairs of optical isomers, quinine and 
quinidine forming one pair, cinchonidine and cinchonine 
the other.'6 Quinine and cinchonidine are levorotatory, 
quinidine and cinchonine are, respectively, their dex- 
trorotatory isomers. In a small proportion of cases of 
malaria the treatment is complicated by the occurrence 
of an unusual and intolerable reaction to quinine, tak- 
ing the form of coryza, urticaria or even acute dyspneic 
attacks. Evidence!7 is accumulating that a dextroro- 
tatory cinchona alkaloid such as quinidine or cinchonine 
may in such cases be substituted for quinine and such 
unpleasant side-effects be thereby avoided. Of these 
two possible substitutes, quinidine appears to have bet- 
ter endorsements as to its antimalarial activity than 
cinchonine. 


Another suggestion that might prove of some prac- 
tical value is that quinidine might be given a trial in 
the rare cases of malarial infection which appear to 
be rather resistant to quinine or to relapse readily. 


Research upon the chemistry of the four common 
cinchona alkaloids has shown that each contains as an 
impurity a hydroalkaloid of very similar chemical, 
physical and physiological properties. Thus we may 
have present in quinine about 2 per cent of hydroqui- 
nine,18 in quinidine up to perhaps 30 per cent of hy- 


R 


General formula, cinchona alkaloids. The abcd carbon atoms asymmetric, probably dddd in d-isomers below, ddll in 
}-isomers.*2 


droquinidine,18 in cinchonine up to 15 per cent of 
hydrocinchonine,!® and in cinchonidine 8 per cent of 
hydrocinchonidine.18 The chemical relation is very 
simple. If the common alkaloid be given the abbre- 
viated formula B. CH: CHe that of the corresponding 
hydroalkaloid!® becomes B. CH2.CH3. Hydroquinine® 
and hydroquinidine® have both been shown to possess 
high antimalarial activity. Some doubt has, however, 
been cast upon the value of hydrocinchonine® in mala. 
ria. Hydrocinchonidine had apparently not previously 
been tested. A Texas-Louisiana group of medical teach- 
ers and practitioners has been interested in testing out 
the effect of this hydrogenation!® of the common cin- 
chona alkaloids upon the antimalarial activity. We are 
not yet quite ready to make complete reports. But 
we have records of cases of malaria treated with hydro- 
alkaloids which show that a few days’ treatment with 
any one of them is capable of producing disappearance 
of fever and of parasites. This work has some practical 
importance, since Dr. Paul Rabe, the eminent German 
chemist, has reported (Ber. 64:2487) that he has 
succeeded in the complete synthesis of hydroquinine and 
hydroquinidine. 

Including hydrocinchonidine and _hydrocinchonine, 
some sixteen closely related natural or synthetic cinchona 
alkaloids have now been shown to possess definite anti- 
malarial activity, but the results obtained have not 
been sufficiently promising in the case of any of these 
to justify urging a general substitution for the time- 
tested quinine of a more expensive substance. A list 
of all the cinchona alkaloids tested in malaria follows. 

Cinchona planting has now almost died out in 
the Americas, despite the fact that Ecuador, Peru 
and Bolivia were the original sources. Colombia 
dominated the cinchona trade in 1880 and shipped 
to Europe 3,000 tons of bark.5 Jamaica in the 
same year shipped a few tons.5 Possibly some Central 
American or Mexican areas might prove suitable also. 
The elevation should be 1,000 to 5,000 feet, the rain- 
fail about 75 to 180 inches per annum2? In Java 
good results are obtained® on soils “of porous struc- 
ture with much humus and of recent volcanic origin.” 
Sample plots of one to ten acres will yield the neces- 
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Table I 

CINCHONA ALKALOIDS EFFECTIVE IN MALARIA 
L-Isomer D-Isomer R R1 
Cinchonidine Cinchonine H CH:CHe2 
Hydrocinchonidine Hydrocinchonine H CHeCH3 
Cupreine2” HO CH:CHe 
Quinine (methylcupriene) Quinidine CH;0 CH:CHe2 
Ethylcupreine?° C2H;0 CH:CHe 
Propylcupreine?* C3H70 CH:CHe 
Hydroquinine Hydroquinidine CH;0 CHeCH3 

(Methylhydrocupreine) 
Ethylhydrocupreine?s CoH;0 CHeCHs 
Isopropylhydrocupreine”3 CsH70 CHeCH3 
Isoamylhydrocupreine?3 C;H110 CHeCHs 
Aminohydroquinine?+ CH30 CHeCHs 

NH» group at 5) 
CH;:0 COOC2H; 

B. Ineffective so far as tested. . 
Quitenine25 CH:0 COOH 
Quinicine?® CH30 CH:CHe 


(Molecule as of quinine internally rearranged!6) 


sary data as to desirability in four years of careful 
cultivation.27 

It would presumably be perfectly possible to produce 
bark with high quinidine, cinchonidine or cinchonine 
yields if desired. Thus a variety of C. ledgeriana, 
called “chinidinifera,” has shown in recent Dutch analy- 
ses nearly 4 per cent quinidine,’ against 0.2 per cent 
or less in current bark supplies, mainly from Java.5 
Detail of analysis’? of chinidinifera ledgeriana bark 
showed percentage (compared with 1929 average com- 
mercial bark in brackets5): quinine 1.86 (4.935), quini- 
dine 3.86 (0.140), cinchonidine 0.15 (0.384), cinchonine 
and amorphous 1.81 (0.288 and 1.179). 


SUMMARY 


Extensive investigations have shown that quinine and 
quinidine are of practically equal value in malaria, and 
that all four common cinchona alkaloids are of ap- 
proximately equal value in chronic benign tertian ma- 
laria. 

In cases of quinine idiosyncrasy, taking the form of 
urticaria, coryza or dyspneic attacks, quinidine or cin- 
chonine may be given a trial with fair prospects of 
avoiding the unpleasant side effects, and especially in 
the case of quinidine, security as to therapeutic effi- 
cacy of the treatment. 

Preliminary observations indicate that hydrocinchoni- 
dine and hydrocinchonine as well as hydroquinine and 
hydroquinidine possess definite antimalarial activity, a 
result of some theoretical importance. 
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DISCUSSION (Abstract) 

Dr. Charles T. Stone, Galveston, Tex—It has been an 
interesting and profitable experience to conduct the 
treatment of patients with malaria in collaboration with 
Professor Dawson, using various cinchona alkaloids. 


My first impression of the probab'e results of such 
treatment was that all of the alkaloids except quinine 
would prove to be relatively inefficient. If they had 
been effective they would have been at least men- 
tioned in passing in text-books on medicine. In the 
early experiments, in order that no bias in favor of 
one alkaloid over another might possibly enter into the 
interpretation of clinical results of treatment, Professor 
Dawson by my request furnished me with capsules con- 
taining an alkaloid marked “A” or “B.” Subse- 
quently, this precaution was omitted. The drugs were 
administered to smear positive patients who were hav- 
ing typical paroxysms of chills and fever, and who were 
under careful observation in the hospital. Thus, it was 
possible to note not only the time of cessation of chills 
and fever, but also to observe the day on which the 
blood smear became plasmodium-negative. 

The results were quite striking. In all of the alka- 
loids and hydroalkaloids used so far the paroxysms of 
chills and fever have been promptly controlled, and 
the smears have become negative for parasites. The 
average time necessary for the control of active symp- 
toms and ridding the peripheral blood of plasmodia was 
two to four days. In all of these experiments an 
amount of the alkaloid equal to approximately ten 
grains of quinine sulphate was given daily. When the 
observations were completed, usually at the end of 
four days, the patients were placed upon ten grains of 
quinine sulphate daily for eight weeks. This was nec- 
essary to conserve the pure alkaloids obtained for ex- 
perimental purposes for additional cases. The alkaloids 
studied up to the present time have been cinchonine 
and quinidine, while hydrocinchonine and hydrocin- 
chonidine were also tried. In every respect, the action 
of all the substances is identical, and is comparable to 
that of quinine. 

Perhaps the most important development in con- 
nection with the whole study from the clinical stand- 
point is the fact that those who have atopic reactions 
to levorotatory quinine may apparently be given the 
dextrorotatory alkaloids, quinidine and cinchonine, with 
safety. We have recently successfully treated a man 
sensitive to quinine, who developed tertian malaria, 
with cinchonine without any difficulty. It had pre- 
viously been shown that he could also take quinidine 
without unpleasant effects, while quinine produced 
marked allergic reaction. 

Most of the articles dealing’ with the therapy of ma- 
laria, in referring to the treatment of patients who 
have a so-called idiosyncrasy for quinine, recommend 
a host of remedies such as methylene blue, arsphena- 
mine, oil of eucalyptus, atoxyl, or sodium cacodylate. 
All of these substances are, at best, poor seconds to 
quinine in their effectiveness in controlling malaria, 
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while quinidine and cinchonine, with Practically the 
same therapeutic efficiency as quinine, appear to be en 
tirely harmless. 


Dr. J. P. Sanders, Caspiana, La.—In a small series of 
cases in which I used hydrocinchonine and hydrocin. 
chonidine in the treatment of malaria I foond them to 
be of definite and positive value. However, I doubt 
that either is quite so potent as quinine or quinidine. 

As to the value of quinidine in cases of idiosyncrasy 
to quinine, I believe there is little doubt. In the Sep- 
tember 19, 1931, issue of the Journal of the American 
Medical Association I reported such a case with a com. 
plete history. The patient tolerated quinidine without 
difficulty and responded readily to treatment. In that 
paper I reported 38 other cases of malaria treated suc. 
cessfully with quinidine. 

This year I have been treating a series of cases with 
quinine and quinidine trying to prove the value of 
quinidine relative to quinine. In a series of over 100 
cases so far treated, one with quinine and the next with 
quinidine, I believe, though I have not compiled my 
results, that quinidine is equal to quinine in its anti- 
malarial value. 

I wish to ask Dr. Dawson in what way or by what 
mechanisms does quinine cure malaria? 


Dr. William Krauss, Bolivar, Tenn.—My interest in 
the pharmacology of cinchona alkaloids dates back fifty 
years. In 1881 to 1883, I was a student assistant to 
Caspari at the University of Maryland. When quinine 
was selling at $5.00 and $6.00 an ounce, cinchonidine 
was largely used as a substitute because it was one-tenth 
as expensive. About that time, on account of the enor- 
mous prevalence of malaria in the South, Congress put 
quinine on the free list. Prior to that time exhaustive 
clinical tests seemed to reveal that the order of potency 
was: quinine, quinidine, cinchonidine and _ cinchonine, 
The latter was the basis of the first tasteless chill tonics. 
Quinidine is the most toxic. 

I never will forget the derision with which Laveran’s 
discovery was received at the University of Maryland by 
the gentlemen of the medical faculty. 


Prof. Dawson (closing)—The mechanism of cure of 
malaria by quinine is, I think, unknown. We must 
consider various factors. The patient has, as a mule, 
some natural resistance to the infection, and cure, or 
at least remission, may occur in the absence of treat- 
ment (Boyd, “Introduction to Malariology,” 1930, p. 
23). Kirschbaum (Klin. Wchnschr., 2:1404, 1923) found 
tertian parasites incubated 5 to 24 hours with 1:10,00 
quinine still infective to paretics, and a daily dosage 
of 90 grains (about 6 grams) of quinine sulphate pro- 
duced a blood quinine concentration of only 1:60,000 
(Ramsden, Lipkin and Whitley, Ann. Trop. Med. & 
Parasitol., 12:242, 1918-1919) so that the action of the 
ordinary 10-grain dose is probably indirect. 
dosage of 90 grains is dangerous and does not prevent 
relapse (Ann. Trop. Med. & Parasitol., 12:71 and 11: 
417), while Osler found doses as small as 1 grain ef- 
fective in stopping paroxysms in some cases. 1 
other cinchona alkaloids cure malaria is of great sciet- 
tific interest and must be considered in framing any 
adequate theory of the mode of action of quinine. 

I am not urging that other alkaloids be used, but 
that quinidine is a possible substitute in some cases 
quinine idiosyncrasy or intolerance. 

I cannot explain the accusations of undue toxicity 
against cinchonidine and cinchonine. 
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Dr. William Krauss—May I not be allowed the sug- 

ion that at one time doctors often gave 60 grains 
at a single dose? And these doctors and their pupils 
are not all dead yet. 


Prof. Dawson—That may account for some of the 
complaints. Possibly the presence of toxic impurities 
may account for some others. Idiosyncrasy cannot be 
neglected as a factor. Extensive and careful observa- 
tions in India and Italy have shown that cinchonidine 
and cinchonine possess high antimalarial activity and 
are not likely to be unduly toxic in 10-grain doses two 
or three times daily. With the present limited produc- 
tion of these other alkaloids as compared with that of 
quinine, they would undoubtedly become very expensive 
if there were any general demand for them. 


OBSERVATIONS ON SOME FACTORS AS- 
SOCIATED WITH THE BREEDING OF 
ANOPHELES MOSQUITOES IN 

NORTHEASTERN LOUISIANA* 


By G. H. Braptey,t 
Orlando, Fla. 


INTRODUCTION 


The fact that in a given locality Anopheles are found 
breeding in certain water areas and not in others, or 
sparsely in some areas and abundantly in others, has 
given rise to a considerable amount of investigation by 
numerous workers on the causes of this condition. The 
present paper is based on studies made of this problem 
in the northeastern part of Louisiana in what is known 
as the Louisiana Delta region. The contour of the 
land in this region is rather flat, accounting for poor 
natural drainage, and the formation of numerous shal- 
low lakes in the lower areas, all of which are to a 
greater or lesser extent covered by tree growths. The 
streams are known as bayous and are very sluggish, 
having little or no current except after heavy rains, and 
are usually overgrown with trees and brush except in 
such areas as have been cleared of this growth. Branches 
of bayous which have become cut off from the main 
channel form sloughs, which are similar to the bayous 
except that they remain stagnant throughout the year 
and usually contain larger quantities of aquatic and 
semi-aquatic vegetation. All these areas have been 
found to be Anopheles producers. 


METHODS OF OBSERVATION 


Observations on the occurrence and abundance of 
Anopheles larvae at selected points in these water areas 
Were made monthly from May to September, inclusive, 
during the years 1928 and 1929. The rate of occurrence 
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was determined on the basis of the number of larvae 
taken in a collection of ten dips of surface water, the 
dips being made with an ordinary white enameled water 
dipper having a diameter of about five inches. At the 
time of each collection the environmental conditions ob- 
taining in the area and the hydrogen-ion concentration 
of the surface water were recorded. A sample of the 
top half-inch of water was then taken and carried im- 
mediately to the laboratory. After thorough shaking, 
one cubic centimeter was placed in a counting cell and 
a count was made of the number and kinds of organ- 
isms occurring in 40 cu. mm. of water as a basis for 
computing the rate of occurrence of the organisms per 
c. c. in the breeding water. 


Determinations were made of the forms as far as 
genera whenever possible, but those not readily fitting 
into the keys available were grouped only into classes. 
The Anopheles larvae collected were also taken to the 
laboratory, determined as to. species, and dissections 
made of some (usually five) of the larger specimens in 
order to ascertain the nature of the food ingested. In 
only two instances were species other than quadrimacu- 
latus found, and these were taken from areas where 
quadrimaculatus also occurred. In these two cases the 
gut contents for all species were similar. 


EFFECT OF TEMPERATURE, PRECIPITATION, AND QUANTITY 
OF SURFACE WATER UPON LARVAL RATES 


The records of the observations were summarized in 
various ways. In comparing larval rates with tem- 
perature, precipitation, and the quantity of surface 
water present by months, it was found that during 
1928 the larval rate rose and fell with the rise and fall 
of the mean temperature, the highest rate coming in 
August, when the mean temperature (82.3° F.) was 
highest. In the following year, however, there were 
two peaks in the larval rate, one in May and the other 
in September, in which months the lowest mean tem- 
peratures occurred (72.2 and 75.8° F., respectively). It 
has always been the writer’s experience in this locality 
that the variation in summer temperatures does not 
noticeably affect larval population as measured by 
dipping. 

The summer rainfall in this region is not usually suf- 
ficient to keep the water areas from showing a steady 
decrease as the season advances. This gradual decrease 
tends to keep the margins of the water areas free from 
vegetation, which encroaches on the shore line in times 
of stationary or rising water, and to remove from 
the surface of the water large quantities of floatage 
which are blown to the margins and stranded by the 
wind. Except in the case of heavy rains, this material 
is not refloated until the high waters of the ensuing 
winter return. The lowering of the water level also 
leaves the tree and brush covered marginal areas dry, 
particularly in the lakes, and in those lakes, the central 
parts of which are devoid of aquatic vegetation, Anoph- 
eles production ceases. 

During 1928 the surface water decreased very slowly 
from May to August, large quantities of debris and 
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vegetation remained on the water surface, and condi- 
tions were more or less stable in the breeding areas. 
During this period the larval rate showed a gradual in- 
crease. A rapid drying of the surface water then oc- 
curred from August to September, and this stranded 
the debris and vegetation and caused a decline in the 
larval rate. In 1929 the surface water decreased rapidly 
from May to August, as did the larval abundance. 
From August to September, however, there was little 
decrease in the surface water, making for a more stable 
condition in the breeding areas, which was accompanied 
by a rise in the larval rate. 


It must be emphasized that the effects of seasonal 
conditions on Anopheles abundance here given are as 
they occurred under environmental conditions existing 
in this region during the two years under consideration. 
Under different conditions a lowering water level may 
increase larval abundance by making large, central, 
open areas in shallow lakes suitable for Anopheles 
breeding. One example may be cited of a large lake 
in which the early spring breeding was entirely mar- 
ginal. The bed of this lake was covered by a rather 
thick growth of Potamogeton and Chara which early 
in the season did not reach the surface. As the water 
became shallow the stems and leaves of these plants 
came to lie at the water surface, providing excellent 
protection for larvae and giving rise to intensive breed- 
ing over hundreds of acres of water surface. 


SEASONAL VARIATION IN ABUNDANCE OF PLANKTON 


There was a wide variation in the abundance of 
plankton organisms in the water during the season, but 
their number seemed to increase as the season advanced 
and as the water decreased. This increase was, how- 
ever, very irregular and was caused no doubt by the 
common phenomenon of periodicity in certain species 
of organisms. 


COMPARISON OF LARVAL RATES AND PLANKTON COUNTS 


A comparison of organism counts for the two seasons 
under consideration with larval abundance, irrespective 
of environmental conditions in the water areas, indi- 
cated a general tendency for the nonbreeding waters 
to have a higher plankton content than the breeding 
waters, and also for those breeding areas having the 
highest larval rates to have the lowest plankton rates. 
This was found to be true whether the total plankton 
or a major class of organisms was considered. However, 
in comparing the plankton abundance in those areas 
having larval rates up to ten per ten dips with those 
having greater rates, it was shown that there was 
really little difference in the average plankton abun- 
dance in the two groups. 

The greater abundance of plankton organisms in the 
nonbreeding stations can be ascribed to the fact that 
these stations are usually those in which the water is 
unshaded or has no aquatic vegetation or debris cov- 
ering the surface. This condition favors more rapid 
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growth and multiplication of chlorophyll-containing or- 
ganisms than occurs in the shaded or partly shaded 
areas in which most of the Anopheles breeding here. 
about takes place. 


FACTORS IN LARVAL PROTECTION 


The fact that the waters of this locality are well 
stocked with the top water minnow (Gambusia affinis 
Raf.) makes it necessary that protection of some na- 
ture be afforded Anopheles larvae before development 
can take place. This condition has been demonstrated 
by clearing and impounding projects in the vicinity 
which have eliminated Anopheles breeding. Although 
other factors in addition to lack of vegetation and 
debris for larval protection may be involved in bring- 
ing about this condition in cleared and impounded areas 
generally, it is certain that unless protected from their 
enemies Anopheles larvae do not develop in numbers 
in this vicinity. 

Protection to larvae is afforded in waters in their 
natural state by floating vegetable debris and by plants 
which grow in or at the surface of the water in such a 
manner as to conceal the larvae from their enemies. 
Floating debris can be divided into two classes: large 
debris and small debris. The former consists of logs, 
fallen trees, sticks, leaves, and so on, which do not 
tend to form a compact mass on the water surface, and 
do not give very effective protection to the larvae. 
The latter is composed of sma'l particles of rotting veg- 
etable matter resembling coarse sawdust, which collect 
on the water surface to form mats of various sizes, and 
in which the larvae are well protected against their 
enemies. Floating debris is much affected by wind 
and by the rising and falling water levels caused by 
alternating periods of rain and drought. In open areas 
and in the absence of vegetation or large debris to 
serve as anchorage, a wind will sweep the smaller mate- 
rial to shore, where a lowering water level will shortly 
strand it until a later rain causes the water to rise. In 
this manner good larval protection may be alternately 
present and absent in the same location. The same 
process is in effect with the larger material, but to a 
lesser extent, as this material, especially the fallen trees 
and logs, tends to become anchored. 

Of the plants which serve as protection for Anopheles 
larvae, perhaps the most important are the filamentous 
algae which grow at or just below the surface film of 
the water. Anopheles larvae usually thrive in their 
presence. Ceratophyllum, Potamogeton, Chara, and 
others of the larger plants which grow in the water, and 
parts of which come to lie at the water surface, provide 
protection in essentially the same manner as the algae. 
Floating plants, such as Lemna, Heterantheria, Wolffia, 
Azolla, cannot be considered effective protection for 
Anopheles larvae on account of the fact that their leaves 
lie on top of the water surface and therefore do not 
effectively hide the larvae. Patches of such plants, 
however, when not too dense, usually harbor attached 
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algae OF other materials which favor mosquito breed- 
ing. Reference is frequently seen in literature to the 
deterrent influence of these surface-covering plants on 
mosquito production, and the writer’s observations 
showed that when they form a complete surface mat 
Anopheles breeding is absent. However, this condition 
is seldom met with, and when these plants occur in 
lesser abundance accompanying conditions are such that 
good mesquito breeding territory is usua!ly indicated. 

Plants such as Castalia, Nelumbo, Saururus and some 
grasses, which root on the bottom and extend to or 
through the water surface, while not of themselves pro- 
viding much protection, serve as attachment and lodg- 
ing places for protective materials such as algae and 
debris. 

Plants which have large root and stem masses below 
the water surface and which send shoots above the 
water, sometimes in such profusion as to hide the 
water surface entirely, may or may not indicate good 
larval breeding areas. In this class are such plants as 
Jussiaea, knotweed, smartweed and hempweed. Jus- 
siaea, for instance, by the nature of its growth seems 
to offer excellent protection for larvae, and when only 
small growths of it are present in an area larvae of all 
sizes are likely to be found among its algae-coated stems 
and roots. However, when an area becomes thickly 
covered with this material, even though conditions in 
spots appear favorable, Anopheles breeding is often 
very spare or lacking. While this plant grows lux- 
uriantly under a variety of conditions, it shows a par- 
ticular tendency to grow rapidly and to form a dense 
covering over the water surface in newly cleared and 
impounded areas. For some reason, this luxuriant 
growth has not often been observed to persist in the 
same location for several successive years. 


ADAPTABILITY OF LARVAE 


Our common Anopheles mosquitoes are undoubtedly 
very adaptable to a wide variety of breeding places, 
and lacking their preferred habitat, they may readily 
choose another. Because larvae are not found in a 
certain location, therefore, there is no reason for be- 
lieving that conditions in that area are such that they 
cannot develop there. For example, in the course of 
airplane dusting operations a few years ago, it was 
found that only the shrub and Nelumbo covered mar- 
ginal areas in a large lake were breeding Anopheles, no 
larvae being found in the large central area of the lake, 
which was covered with growths of the white water 
lily (Castalia odorata). Both areas had a thick sub- 
surface growth of Ceratophyllum, Potamogeton, Utricu- 
laria and algae, supplying excellent protection for lar- 
vae. A period of drought caused the marginal areas to 
become dry, after which intensive breeding occurred all 
over the Castalia-covered area. 


EFFECT OF ENVIRONMENT ON LARVAL RATE 


The tecords on the rates of occurrence of Anopheles 
Tvae in the various environments showed that in 
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places where there was no small debris the larval rates 
were highest where green filamentous algae occurred, 
either alone or mixed with blue-green algae. When 
blue-green algae occurred alone, however, the larvae 
were rather scarce, indicating that Anopheles mosqui- 
toes avoid these areas to some extent. Areas without 
filamentous algae of any kind, but in which weeds 
and grass occurred, gave substantial breeding rates, 
while very low rates were found where large debris 
offered the only protection. 


In areas in which small debris was present, which 
material has been previously mentioned as being effec- 
tive protection for Anopheles larvae, the differences in 
the breeding rates occurring when a'gae were present 
or absent were less noticeable. In both 1928 and 1929, 
however, the areas having a general mixture of debris— 
grass, algae (both green and blue-green), and weeds— 
showed the highest breeding rates. The deterrent in- 
fluence of blue-green algae on larval abundance when 
occurring without green algae was also indicated. 


RELATION BETWEEN LARVAL RATE AND PLANKTON 
ABUNDANCE 


The counts of food organisms present in all these 
waters showed an abundance of available food for the 
larvae and a tendency for the areas with the highest 
breeding rates to have the lowest plankton rates, a 
point which has been discussed previously. 

In comparing the rates of occurrence per c. c. of the 
more common plankton genera with the absence of 
Anopheles larvae and their presence in increasing num- 
bers, no definite trends were found; that is, the quality 
of the plankton in the nonbreeding and in the breeding 
areas having low larval rates was not essentially dif- 
ferent from that in those areas having high larval rates. 


HYDROGEN-ION CONCENTRATION OF BREEDING AND 
NONBREEDING WATERS 


The record of the hydrogen-ion concentration showed 
both breeding and nonbreeding waters to be predomi- 
nantly alkaline in reaction and to about the same de- 
gree. Most of the readings in open impounded areas 
where no breeding occurred were, however, somewhat 
higher than those in the breeding areas, being 8.01 as 
against 7.42. 


RESULTS OF LARVAL DISSECTION STUDIES 


The results of the larval dissection studies showed 
that there was considerable variation among the various 
organisms in the percentage of times they were found 
in the larval gut when present in the breeding waters, 
but they indicated that most of the genera, whether 
those commonly or those rarely present in the breeding 
waters, are liable to ingestion by the larvae. Whether 
this is by choice or chance is problematical. The 
amount of maceration undergone by the different or- 
ganisms while in the mouth of a larva and their vary- 
ing degrees of digestibility undoubtedly have a great 
influence on the condition of the material when found 
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in the larval gut, and consequently on the chance of 
their being recognized. Observations under the micro- 
scope of larvae in the act of feeding revealed no selec- 
tion of food particles. The larvae ingested whatever 
was presented, provided that it was of suitable size. 
The larvae used two methods of feeding upon fila- 
mentous algae. At times they ingested the entire fila- 
ment and at other times they ran a filament between 
the mandibles, chewing and sucking out the cell con- 
tents as it went through the mouth, and then discard- 
ing the empty filament. Any material subjected to the 
latter treatment would of course be impossible to 
identify and there would be no record of its incidence 
in gut examinations. It is believed that the difference 
in character of available food materials, rather than 
any selection by the larvae, accounts in part for the 
fact that some organisms are recognized in the gut 
more often than others which are apparently as available 
and as suitable for food. Also in the work here sum- 
marized the determination of organisms present in the 
breeding water was made from samples of the top half- 
inch of water, and there were undoubtedly included 
certain organisms whose preferred habitat was below 
that in which Anopheles feeding principally occurs, so 
that they appeared only occasionally in the larval ex- 
aminations. 


SUMMARY 


During the summer months of 1928 and 1929 observa- 
tions were made on various environmental conditions 
obtaining in Anopheles breeding and nonbreeding waters 
in northeastern Louisiana to determine, if possible, those 
factors which are concerned with the varying degrees 
of abundance or with the absence of larvae. 


As measured by the numbers occurring in collections 
of ten dips of surface water, the abundance of larvae 
in the breeding areas was not greatly affected by 
variations in the mean summer air temperature, which 
in each month was above 70° F. 


Protection for larvae is necessary in the water areas 
studied on account of the presence in abundance of 
the top water minnow (Gambusia affinis) and other 
natural enemies. This is provided in the breeding 
areas by floating vegetable debris and by various spe- 
cies of plants, the best protection being afforded by 
small floating debris and by filamentous algae. Water 
areas containing filamentous blue-green algae in the 
absence of green algae were not found to be very favor- 
able for Anopheles larvae. In areas completely covered 
by Lemna, Anopheles larvae are scarce or lacking, but 
lesser amounts of this material usually indicate breed- 
ing areas. Under certain conditions a rapid decrease 
in surface water was found to decrease larval inci- 
dence as a result of the stranding of protective mate- 
rials. 

The plankton content of the breeding and nonbreed- 
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ing waters was computed on the basis of the Occurrence 
of the various groups of organisms per c. c, of Surface 
water. It was found that as a rule larger numbers of 
plankton organisms occurred in the nonbreeding w,. 
ters, and this was explained in part by the fact that 
the breeding waters usually are more shaded and the 
surface is covered to a greater extent by vegetation and 


_ debris, a condition which causes the development of 


fewer chlorophyll-bearing organisms. The character of 
the plankton as regards composition by classes of or. 
ganisms in the different locations varied considerably, 
but no consistent differences between breeding and nop. 
breeding waters were found. 


The range of the hydrogen-ion concentration in the 
breeding and nonbreeding waters was found to be &- 
sentially the same, and all waters were principally alka- 
line in reaction. 

Examination of the gut contents of larvae showed 
that any organisms of suitable size are likely to be in- 
gested when present in the water, but that some ayail- 
able forms are recognized in the gut less frequently than 
others. This may happen because the preferred habitat 
of certain organisms does not coincide with that in 
which larval feeding chiefly occurs, or on account of 
the varying degrees of maceration undergone by dif- 
ferent organisms when they are eaten by the larvae. 


DISCUSSION (Abstract) 


Dr. T. H. D. Griffitts, Albany, Ga—We have had, 
at different times, more or less learned papers on the 
subject of the breeding of Anopheles in certain vegeta- 
tion. A few years ago a paper was published indicat- 
ing or suggesting that malaria had been driven out of 
the City of New Orleans by means of the water hya- 
cinths which occupied bodies of water in the City. To 
examine bodies of water in one locality and conclude 
that Anopheles do not breed there because they are 
not found there may be entirely misleading. In many 
sections water hyacinths furnish the normal home for 
Anopheles quadrimaculatus. The same holds true with 
other classes of vegetation. Too frequently we are m- 
clined to classify areas in certain locations as quadri- 
maculatus breeding grounds simply because of the fact 
that they are found there at a particular time. In at- 
tempting to find Anopheles atropos, a certain Anoph- 
eles that produces in salt water, to study its ability to 
transmit malaria, I examined a certain salt pool in 4 
marsh (by the way, Dr. Mohr, in your County of 
Mobile) which had been classed as an atropos breedet 
With high tides it filled with sea-water and produced 
A. atropos. Filled with rain water from contin 
heavy rains, this pool produced quadrimaculatus. 


Mr. Bradley (closing) —I have recently been trals- 
ferred to Florida and have found conditions there much 
like those in Louisiana. Some places breed Ano} 
continuously, others only from time to fime. Not al 
ways, but often, this latter condition is associated with 
environmental changes. 
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ANALYSIS OF REPORTS OF 8,354 CASES 
OF IMPF-MALARIA* 


By Krauss, M.D., 
Bolivar, Tenn. 


The term, “impf-malaria,” not used in America, has 
the merit of brevity and of being unequivocally de- 
scriptive. Impen, to vaccinate, distinguishes from 
Anopheles malaria. 

American writers on the subject of malariatherapy 
are saying very little about malaria, the disease, as 
modified by the “impf” method on the one hand, and 
the pathological individual, the paretic, on the other. 
In England and on the Continent malario!ogists have 
contributed much to the literature of induced malaria, 
and the fatalities have been very much less than. in 
this country. Malaria is a disease in which the chief 
injury liesin the reticulo-endothelial system, which, in 
paretics, has been taxed to the utmost. It has been held 
by Muehlens!# and Bruetsch!5 that the reaction of the 
endothelial cells is an important element of the cure. 


Although perhaps more than 20,000 patients have 
been treated by this method, many are deterred from 
using it on account of the high mortalities reported 
and for other reasons. In a not inconsiderable experi- 
ence extending over many years, I do not recall ever 
having had a death from tertian (vivax) malaria. 
While connected with the medical school in Memphis 
I had occasion to make daily blood examinations on a 
few cases being treated with impf-malaria for general 
paralysis. Since I have been at this institution I have 
followed the same practice. Obviously we cannot 
ascribe a death to malaria unless we know how heavy 
an infection we have permitted to develop. Without 
this precaution it is also quite possib'e to permit a 
spontaneous intercurrent subtertian infection to be 
transferred to a recipient. I have undertaken, by means 
of a questionnaire, to get data upon which a discus- 
sion could be based. The detailed data of this ques- 
tionnaire will be discussed seriatim under the respective 
heads, 

QUESTIONNAIRE 
(1) GENERAL INFORMATION 

(1) Number of patients treated? 
(2) Number of malaria deaths? 
(3) Method of inoculation? 

a. Percentage of “takes.” 

b. Seasonal influence. 

N. B—If more than one method, which has been 

most successful? 
(4) Percentage of spontaneous termination of malaria? 
(5) Average duration, or number of paroxysms ? 
(6) Method, if any, for reducing severity of malaria? 
(7) Method, if any, to prevent spread? 
(8) oe of malarial relapses or “chronic” ma- 

ria 


on before National Malaria Committee (Conference on Ma- 
Teens meeting conjointly with Southern Medical Association, 
ber 1830 panna Meeting, New Orleans, Louisiana, Novem- 


*From the Western State Hospital. 
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(11) AS TO FATAL CASES 


(1) Ages of patients? 
(2) Sex of patients? 
(3) Physical condition (treatment risk). 
(4) Season of year? 
(5) Authenticity of strain (pure vivax). 
(6) Number of paroxysms before death? 
(7) Ratio of parasites to r. b. c. before death? 
(8) What premonitory symptoms of fatal issue? 
(a) Anticipation of paroxysms. 
(b) Duplication or diffusion (quotidian or pro- 
longed paroxysms). 
(c) Hyperpyrexia. 
(d) Rapid increase of parasites. 
(e) Rapid fall of hemoglobin. 
Albuminuria. 
(g) Bilious vomiting. 
(h) Other. 

The material for this study is taken from 52 reports 
from 68 institutions in 24 states. Other material was 
obtained from institutions which were not using ma- 
laria. No reports were received from sixteen states. 
Some institutions had abandoned the use of malaria be- 
cause of difficulty in keeping strains going, some be- 
cause of too many negative inoculations (especially in 
negroes), some because they consider malaria treatment 
too dangerous. Some referred malaria treatment to 
sister institutions which were thoroughly organized for 
carrying out this treatment. Others used other thermo- 
genic agents which the Vienna school reserves for ma- 
laria-refractive cases; others have abandoned malaria 
therapy for diathermy. 

Some of the data offered in reports appear to be 
mere approximation. Also, in some instances state- 
ments like “Nearly all,” “Not many,” “Very few,” 
taken from letters and reprints sent in lieu of cate- 
gorical answers, had to be translated into arbitrary 
figures to permit tabulation. On the whole, the data 
collected are reasonably accurate and complete. Upon 
careful digestion of analyses given in the accompanying 
letters and reprints, I believe that it is safe to offer 
the figures as giving a fair cross-section of the situa- 
tion. 

It is proper at this place to express my _ heartfelt 
appreciation of the wholehearted cooperation received. 
Thanks are also due in no small measure to our Su- 
perintendent, Dr. E. W. Cocke, who, although mainly 
interested in diathermy, has placed all his patients at 
my disposal; also, to our Clinical Director, Dr. H. M. 
Francisco, for expert advice and assistance, as well as 
to the whole clinical staff. 


Table 1 


DEATH RATES 


No. Reporting Cases Deaths PerCt. High Low 
Unselected cases 22 3565 338 9.02 24.63 2.2 


Selected cases 19 3539 45 1.02 5.86 0 
Not stated 111265 655.14 OO 
Totals 52. 8354 448 5.38 24.63 22 


These figures for selected and unselected cases are 
nearly even, but the death rates, 9.02 and 1.02, re- 
spectively, have a ratio of 9:1. 
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COMMENT 


Some physicians do not accept patients for malaria 
treatment unless their general condition is good and 
there are no contraindications. Others accept all cases 
for treatment, but place them under trained supervi- 
sion, which is the policy followed at the Vienna school.* 
There must be a wide latitude of opinion as to what 
would be called a good or bad risk. Doubt is ex- 
pressed by some as to what is properly a malaria death. 
The most significant fact which emerges from this in- 
quiry is that those who report several series of cases 
are having better results in their later series. In one 
report it is stated that “we now have no deaths that 
can be strictly ascribed to malaria.” The modes of 
death and premonitory symptoms will be discussed be- 
low. There must be cases in which the cause of death 
may be indeterminable without an autopsy by a ma- 
laria expert. 

We inoculated fourteen negroes without a single 
“take.” One old negro had a fatal convulsion seven 
days after inoculation. Parasites had never been found 
by the thick film method. Such a death after one or 
two chills might easily be ascribed to malaria. 

An attempt was made to ascertain a climatic influ- 
ence. Institutions were grouped as “Eastern,” “Middle 
West,” “Pacific,” “Southern.” In the Middle West 
group some were in malaria territory. 


Table 2 


REGIONAL DISTRIBUTION 
No. Reporting Cases Deaths PerCt. High Low 
Eastern group 23 4272 314 7.35 24.63 0 
Midwestern group 18 2746 7 2.33 5.88 0 
Pacific group 5 994 46 4.62 8.62 2.2 
Southern group Ld 228 4 1.79 11.00 0 


*Figures approximate. 
*One Southern excluded; includes all general paresis deaths. 


This table will be analyzed under “Discussion.” 


In answer to the question, “How many successful in- 
oculations?” we get the following data: 


Table 3 
PERCENTAGE OF SUCCESSFUL INOCULATIONS 
Total 
No. Inst. Cases PerCt. Inoc. High Low Negroes 
Eastern group 17 2675 87.70 3049 100 70 10-40% 
Midw’t’n group 10 1179 96.55 1220 95 82 Few* 
Pacific group 5 994 87.59 1135 97 75 NoR 
Southern group 4 196 79.03 248 88 60 Fewt 
Totals 36 89.13 95652 
*Comments: “less,” ‘‘none,’’ “few,” “discontinued  try- 
ing ” 


all negative. 

tReporters do not specify in all cases if gross percentages in- 
clude negroes. 

Eastern group includes 10, 25, 40, 60 per cent successful in 
negroes. 

The total inoculations are calculated from the percentages given. 


It is pertinent here to quote Barber, Komp and 
Hayne,! who collected data on the incidence of benign 


*Except in galloping paralysis. 
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tertian and total malaria in the Mississippi Delta in qj 
months as follows: 
Total positive slides, whites 2079, benign tertian, 51,3 Der cent 
Total positive slides, colored 2446, benign tertian, 16,5 Der cent 
This is a ratio of more than three to one. Add tp 
this the fact that the whites live a more sheltered |ife 
and are less exposed to infection. Thonnard-Neumann? 
administered 5 to 8 c. c. of blood containing subtertisn 
parasites to six West Indian negroes who were suffer. 
ing from disease of the nervous system. In four cays 
the malaria ran without fever, in two cases it lasted 
only two to three days, in all but one the parasites 
tended to disappear spontaneously. When one cop. 
siders the extreme virulence of subtertian malaria ip 
paretics, this is indeed surprising. On the other hand, 
it is reported that negroes are poor treatment risks, 


Table 4 
SPONTANEOUS TERMINATIONS OF MALARIA 


Spont. 
No. Inst. Cases Term. 


PerCt. High-Low Negm 

Eastern 

group 17 3204 374 11.67 0-30 10, 50% 
Midwestern 

group 18 1249 128 10.24 0-25 ? 
Pacific 

group 4 893 340* ? 30-70 ? 
Southern 

group 4 173 43 24.85 11-80 Very many 

Totals 43 5519 885 ry 0-80 


*Estimated from approximate answer. 


What influence has the method of inoculation and 
the dose of the injection? Answers to these questions 
do not lend themselves to tabulation. A priori it is 
assumed that massive intravenous injections into con- 
patible individuals would produce a high percentage of 
“takes” and have a short period of incubation. Nota 
single reporter or writer consulted speaks of the influ. 
ence of a rich infection. Of course, it is known that, 
even when no plasmodia are found, the blood may still 
be infectious. Most writers object to too long a period 
of incubation. In this age of speed this is an impor- 
tant objection. On the other hand, injections of lage 
quantities of blood intravenously, giving an actual con- 
tinuation of the fever in the recipient without a period 
of incubation, throws down the patient rather hard. 
This, of course, is not “tertian malaria.” Hecht-Eleda’ 
notes, as all others have done, that in cases of general 
paralysis injected with benign tertian blood, the fever 
generally runs a quotidian course. On the other hand, 
of syphilitics in various stages other than general pa- 
ralysis, 285 cases were injected intravenously with 3 to 
5 c. c. of tertian blood. Two hundred and forty-seven 
ran a typical tertian course, the highest point bein 
fairly constant, between 40 and 41° C. (104-105.8° F). 
The greater frequency of the tertian type of fever in 
these cases as compared with that in general paralyss 
is, in the opinion of the author, largely due to the 
difference in the condition of the patient. 

The British malariologists,45 infecting with mos 
quitoes, call attention to the atypical character of first 
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reactions to the infection. The fever steadies down to 
the tertian type, but later, after further increase of 
parasites, the paroxysms tend to become quotidian. 


As to the stage in the cycle of the parasites, or the 
number of chills permitted before using the patient as 
a donor, experiences vary greatly. Generally speaking, 
good results have been shown under all conditions of 
transfer, but they have been best when a direct transfer 
was made. Many experiments made abroad for deter- 
mining the best treatment of blood for shipping show 
that malaria blood may be infective after seventy-two 
hours if refrigerated. As good a plan as any is to 
defibrinate with glass beads in a sterile vessel and trans- 
fer aseptically to the tube in which it is to be shipped. 
Hemolysis is no bar to results. Soon after any method 
of treatment the parasites escape from the blood cor- 
puscles and assume a spherical, gametoid form, which, 
however, is no disadvantage. : 

In the Western State Hospital (Tennessee) we await 
several chills, determine the ratio of parasites to cells 
and inject intracutaneously. If the ratio is very low, 
we use more blood or inject in two ways. The num- 
ber of c. c. injected is no measure of the amount of 
malaria. If the first injection is negative we have 
the experience of greater resistance and proceed ac- 
cordingly. 

The answers to the questions as to the number of 
paroxysms allowed run to a rather high figure, averag- 
ing perhaps fifteen. Individual reports run as high as 
thirty-two or “as many as they will have.” This will 
be commented upon later. 

No seasonal influence upon successful inoculations is 
admitted. 


No successful method of reducing impf-malaria to a 
tertian periodicity has as yet been developed. 

With respect to screening, it is generally assumed that 
the strain used is asexual. No transmission has been 
noticed, according to reports. 


Relapses appear to be extremely uncommon. This is 
in striking contrast with the experience of the British, 
using Anopheles malaria. 


The second part of my questionnaire, “‘As to Fatal 
Cases,” included questions as to age, sex, physical risk, 
season of the year, none of which was believed to have 
any bearing except extreme age. Two report more 
deaths in hot weather. The authenticity of the strain 
Was generally assumed to be satisfactory. The chances 
are that an accidental introduction of P. falciparum 
infection would have declared itself at once by heavy 
fatalities. Some appear to have had no apprehension 
with respect to the possibility of an intercurrent sub- 
tertian infection, being satisfied that because the strain 
was received from a particular source there was no 
occasion for any concern. 

The number of paroxysms before death varied 
greatly. Some died after the first, second or third chill. 
One rupture of the spleen after five days of apyrexia 
Must have been due to direct violence. Another rup- 
tured spleen occurred after the third chill. No one will 
doubt that these were malarial deaths. 
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Under “premonitory symptoms of a fatal issue,” under 
the questions, anticipation, duplication or diffusion of 
paroxysms, hyperpyrexia, rapid increase of parasites, 
rapid fall of hemoglobin, albuminuria, bilious vomiting, 
the usual answer was “no data.” The causes men- 
tioned most often were circulatory collapse and convul- 
sions. Other causes of death given were hyperpyrexia 
(three), albuminuria (two), vomiting, gastrointestinal 
disturbance (three), hemorrhage (one). 


DISCUSSION 


Table 1 shows a wide variation in the fatalities, es- 
pecially as between selected and unselected groups. If 
the careful selection of cases is an expression of cau- 
tion, the inference follows that these reporters also 
subject their cases to very careful supervision and man- 
agement. After all, malaria is not a drug but an 
infectious disease and cases should be under the care 
of someone who understands malaria, and should have 
the benefit of consultation with an expert malariologist. 
There should be repeated checkings of the laboratory 
work, especially of the staining. Except in the South 
and in teaching institutions very few are competent to 
examine for malaria. This important detail seems to 
be generally neglected. 

As to selection of cases for the sake of better mor- 
tality, patients should not be deprived of the benefits 
of the treatment, as surprising results have followed the 
treatment of desperate cases. Extreme weakness and 
galloping paralysis are positive contraindications. 

Regional influence upon death rate, percentage of 
successful inoculations and spontaneous termination may 
be discussed together. The influence upon death rate is 
complicated by difference in selection of cases in the 
central group and by the fact that in some large East- 
ern institutions the work was begun when the effect 
of paresis upon the course of a tertian malaria was 
not sufficiently appreciated. There is also the factor 
of large doses and greater number of paroxysms in this 
group. These data balance better in the other three 
groups. 

In the South, in three institutions, there were 192 
cases with 2 deaths, 27 cases with no deaths, and 67 
inoculations without a death. 

As to the other data, there is unmistakable evi- 
dence of climatic influence and resistance of residents 
in malarious districts. Some Southern institutions re- 
port that they have discontinued malaria treatment al- 
together because of refractoriness to inoculation, spon- 
taneous terminations and apyretic course of the mala- 
ria. Three of our strains have died out in one season. 
In one series of six injections there was not a single 
“take.” The Pacific group may claim “climate,” as 
there seems to be no other answer. 

The negro rate has been discussed. We expect to 
experiment with diathermy in refractory cases. 

The mode of injection and size of the dose doubtless 
influence the severity of the reactions. Massive injec- 
tions of heavily infected blood into compatible patients 

may result in dangerous reactions. The quotidian char- 
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acter of malaria in paretics is evidence of lost resist- 
ance. The reticulo-endothelial system has been heavily 
taxed. The Vienna school®7 prefers the extravenous 
route because of the longer period of incubation. It 
cautions against frantic attempts to overwhelm patients 
with heavy infections, preferring to reinoculate with 
another strain or eventually try other pyretogenic meth- 
ods (such as living sensitized typhoid bacilli). Ebaugh,® 
Bahr,? White,!° and others use this method by prefer- 
ence and also record a very low death rate. This 
method permits the adjustment of the body to the in- 
fection, and the tertian type permits a partial unloading 
of the splanchnic circulation. I have a feeling that 
digitalis is not without danger. I would prefer “dif- 
fusible stimulants.” 

Williams! states that the effect of injected malaria 
(in paretics?) on liver function is marked. He prefers 
the levulose tolerance test to the van den Bergh for 
the study of function. 

It has been stated that malaria too soon after ar- 
senicals fails to “take.” 

Should mosquitoes be used to bring down refractory 
cases? The propagation and preservation of mosqui- 
toes after infection can succeed only in the hands of 
specialists with long training. The shipping presents 
no difficulties, nor need there be any apprehension that 
they might escape. All this is a matter of technical 
detail. British writers have thoroughly tested out all 
the possibilities of the “natural” method of inoculation. 
Patients have been refractory to this method also, but 
where the other method has failed it may nevertheless 
succeed. The period of incubation is more normal, the 
periodicity more likely to be typical, although even here 
the quotidian type of fever occurs often. Anopheles 
malaria is more refractory to quinine; the tendency 
to recrudescence and relapse is great. The inevitable 
production of gametes introduces the danger of dis- 
semination, especially in the South, where failures by 
the blood method are common. Nevertheless, it would 
be very desirable if the United States Public Health 
Service could maintain one depot, so that institutions 
might start their malaria with one or more authentic 
strains. Malaria has been successfully transmitted by 
expressing sporozoites from salivary glands into serum 
and immediately injecting. Unfortunately these cannot 
be shipped. At least no attempt has been successful. 
Southern institutions could confine their transmissions 
to the winter months and early spring and make a thick- 
film check of the blood in the spring.* 

The influence on death rate of keeping up the in- 
fection too long must be considered. Those who for- 
merly permitted eighteen to twenty-four paroxysms or 
“as many as they will have” showed the highest death 
rate in the period just after the malaria. The extreme 
emaciation, weakness and blood destruction following 
prolonged treatment not only defeat the object of the 
treatment, but endanger life. It is better to terminate 


*I am not unmindful of the fact that winter infection may 
have a very long period of incubation. 
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the infection if the patient does not react well between 
paroxysms, and to inoculate again later. 


The discussion of causes of death involves many 
factors. We have to deal with a seriously damaged 
patient, whose symptoms, especially in the meningo- 
vascular type of the disease, may become suddenly ag- 
gravated. Any existing cardiovascular damage has to 
be considered. We should not record a death as due 
to malaria unless a high degree of infection is noted 
upon examining a blood smear. In the introduction 
this has been mentioned. As yet I have not seen a 
death from malaria in a paretic. 


With respect to convulsions, many consider a history 
of convulsions a positive contraindication for malaria 
treatment. The comment here is in order that this 
should apply as well to other forms of pyrexia, since 
this is a manifestation of pyrexia rather than of mala- 
ria. But convulsions have occurred in the course of 
malaria in patients who have no history of seizures 
prior to admission. Bunker and Kirby!® say: 

“* * * * convulsions seem to lie outside of the 
sphere of coincidences. * * * * five of our general 
paralysis patients (had) * * * * typical seizures, the 
most recent convulsions having occurred nine days, 
forty-eight days, fifty-nine days, seventeen months and 
twenty-seven months prior to inoculation.” 

All had some convulsions during the course of the 
malaria. Three of them died, but the other two had no 
further seizures. On the other hand, two without any 
history developed them during or after the malaria. This 
excerpt is typical of comments concerning convulsions. 
If possible, premonitory symptoms should be con- 
trolled. 

The cardiac collapse and the rare cases of ruptured 
spleen are due primarily to splanchnic congestion. 
Whiskey is a better drug than digitalis for meeting 
this indication. Death is often a matter of minutes. 
The patient should be given an intravenous injection 
of glucose and caffein sodio-benzoate. Mere low blood 
pressure is a symptom of malaria to be expected dur- 
ing intermission. Gastrointestinal symptoms are danger 
signals in malaria. The function of the kidneys, and 
especially the output of urea should be watched. In 
the absence of facilities for perfect blood work, the 
hemoglobin should be estimated frequently. 


SUMMARY 


A study of reports from mental institutions using 
impf-malaria has been presented. 

The primary object of the study was to determine, 
if possible, the reason for high death rates. 


A tabulation is presented giving gross rates, rates ac- 
cording to selection of treatment risks, regional dis- 
tribution, per cent of positive inoculations and condi- 
tions influencing them, per cent of spontaneous termi- 
nations, season of the year in which failure occurred, 
number of paroxysms permitted, precautions taken to 
prevent spread, means employed for reducing the severity 
and frequency of paroxysms, and possibility of re- 
lapses. 
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In the fatal group, the relation of age, sex, season, 
physical risk, authenticity of strain and number of 
paroxysms permitted, to death rate, was sought. 


Prompt recognition of premonitory symptoms is 


urged. 
The possibility of an accidental intercurrent estivo- 


autumnal malaria is suggested. 

The desirability of a daily check upon numerical 
increase of parasites is presented. 

The epidemiological side of malaria inoculation is 
considered. 

The possible influence of massive intravenous infec- 
tion and of too prolonged a course of malaria upon 
death rate is detailed. 

The importance of perfect hospital organization and 
a better understanding of malaria as a disease is urged. 

Some of the symptoms of fatal cases are discussed. 
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DISCUSSION (Abstract) 


Dr. W. K. Stratman-Thomas, Chattahoochee, Fla— 
One can understand some of the difficulties encountered 
by Dr. Krauss in his evaluation of material from many 
different sources. Reliable data cannot be secured un- 
less the case in question has been followed daily by a 
physician acquainted with the clinical course and labo- 
ratory findings of malaria. At the Florida State Hos- 
pital, where malaria therapy has occasioned no harm- 
ful effects, all patients admitted to treatment undergo 
a rigid examination which excludes all but young and 
robust individuals. The clinical course and laboratory 
findings are followed daily. Routine inoculation of pa- 
retics at this institution is effected by the utilization 
of anophelines harboring P. vivax, supplied through the 
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kindness of Dr. Mark F. Boyd, Director of the Station 
for Malaria Research, Florida State Board of Health, 
Tallahassee. In our hands benign tertian malaria in- 
duced by application of anophelines has responded as 
readily to quinine as a P. vivax infection obtained by 
blood inoculation. The existence of “gametocyte-free” 
strains is still to be demonstrated. Unscreened wards 
are potential foci of malarial infection and the sugges- 
tion is not untenable that malaria therapy may be 
partly responsib'e for sporadic outbreaks of malaria 
in Northern states. It is recommended that the dis- 
charge of all patients who have received malaria therapy 
be reported to the proper health authorities as is done 
in England. 

Addendum: Since this paper was presented I have 
been able to carry on parallel series of impf. and Anoph- 
eles-malaria, thanks to the courtesy of Drs. Boyd and 
Stratman-Thomas. 


A REVIEW OF RECENT CONTRIBUTIONS 
ON THE TREATMENT OF MALARIA* 


By Cuas. F. Craic, 
M.D., M.A. (Hon.), F.A.C.S., F.A.C.P.,f 


New Orleans, La. 


(b) Treatment—Most of the literature during the 
period under review has dealt with the relative value 
of quinine and plasmochin in the treatment of malarial 
infections. Bass?8 (1930) states that he considers that 
the cinchona alkaloids, especially quinine, are our only 
specific remedies for malaria. While he admits that 
therapeutic results can be obtained with the arsenicals, 
plasmochin and other quinine substitutes, he does not 
believe that their use should replace quinine or that the 
results obtained, because of the toxicity of these drugs, 
are worth the price paid. 

Sinton79 (1931) concludes that the number of perma- 
nent cures produced by quinine is increased by pro- 
longed courses of treatment, and that such cures fol- 
low the administration of larger rather than smaller 
doses of the drug. He recommends thirty grains of 
quinine a day for one week for the treatment of all 
primary malarial infections, and that precautions should 
be taken to see that the drug is absorbed. He makes 
the following statement, which is rather surprising: 
“Such treatment, if properly carried out, should cure 
at least 70 per cent of fresh malarial infections.” One 
cannot help but believe that the author is too optimis- 
tic, for it is very doubtful that one week’s treatment 


This is one section of a comprehensive paper entitled 
“Review of Recent Advances in Knowledge of Malaria,” read 
before the National Malaria Committee (Conference on Malaria), 
meeting conjointly with Southern Medical Association, Twenty- 
Fifth Annual Meeting, New Orleans, Louisiana, November 18-20, 
1931. The complete paper with the complete bibliography will 
be reprinted as a part of the Symposium on Malaria and may 
be obtained from the Southern Medical Association, Empire 
Building, Birmingham, Alabama, or from Dr. Mark F.. Boyd, 
Secretary, National Malaria Committee, P. O. Box 793, Talla- 
hassee Florida. 

*From the Department of Tropical Medicine, School of Medi- 
cine, Tulane University, New Orleans, Louisiana. 


¢Colonel, U. S. Army, retired. 
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of even primary infections with the dosage of quinine 
recommended will cure such a large percentage of 
cases. 


The question of the occurrence of quinine-fast strains 
of the malaria plasmodia is still attracting attention. 
The evidence as to the existence of such strains is, up 
to the present, absolutely unreliable and will not bear 
close analytical study. The most recent contribution 
to this subject is that of Sinton89 (1931), who dis- 
cusses the question of variation in virulence of different 
strains of the same species of plasmodium and the ex- 
istence of quinine-fast strains. He instances the great 
diversity of opinion regarding these questions by many 
authorities and concludes that in the case of Plasmodium 
vivax the evidence very strongly supports the view 
that variations in the strain or virulence of this para- 
site do exist. However, he is very doubtful that qui- 
nine resistant strains exist and states that a search for 
such quinine-fast forms in northern India, covering 
near'y 4,000 cases, failed to reveal a single case in which 
the plasmodia were resistant to quinine. 


During the past year a large number of papers have 
appeared in which the value of plasmochin or a combi- 
nation of plasmochin and quinine is considered. Space 
forbids the consideration of most of these papers at 
this time, but that by Major Manifold8!1 (1931), Royal 
Army Medical Corps, is probably the most important 
that has appeared to date. Manifold details the results 
of a study of the treatment with plasmochin and qui- 
nine in thirty-five hospitals under the control of the 
Royal Army Medical Corps in India. The same treat- 
ment was used in all and consisted of one tablet con- 
taining 0.02 gm. of plasmochin and 10 grains of 
quinine given morning and evening for twenty-one 
days. Only infections with Plasmodium vivax were 
treated. 


In all, 3,187 cases completed treatment, whi’e twelve 
patients among British troops and fourteen among In- 
dian troops had to stop the treatment on account of 
toxic symptoms. Treatment had to be temporarily 
stopped in 21.4 per cent of the 1,298 British troops 
and in 10.2 per cent of the Indian troops, but in most 
of these patients the toxic symptoms were said to be 
mild, and continued experience with the drug resulted 
in fewer and fewer such cases. ‘ 

Epigastric pain and colic occurred in 14.4 per cent of 
the British patients and 7.9 per cent of the Indian. 
In most cases the pain was slight and disappeared 
after cessation of treatment for a day or two. Vom- 
iting was very unusual and abdominal pain slight. 

Cyanosis occurred in 56 of the 1,298 British (4.3 per 
cent) and 13 of the 1,915 Indian patients (0.67 per 
cent). This symptom occurred in 80 per cent of the 
patients on or after the seventh day of treatment, and 
cleared up in forty eight hours after cessation of treat- 
ment in 55 per cent and in seventy-two hours in 70 
per cent of the British cases. One death was reported. 
Dyspnea occurred in only two cases, diarrhea in ten 
cases, while cardiac symptoms were negligible and not 
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so frequent as might be expected with quinine alone. 
Albuminuria occurred in five cases. 


Manifold concludes that the dosage of plasmochin 
used may be safely given to all classes of patients, pro- 
vided they are kept under observation during the three 
weeks of treatment. He considers that the incidence 
of severely toxic symptoms is small and that such 
symptoms are of importance in only a very few patients 
who have a special idiosyncrasy to the drug. After a 
temporary cessation of the treatment for a day or 
two, he states that it can be continued in the great 
majority of cases for the required period. 


The relapse rate after this method of treatment he 
found to be very low in patients observed for an ay- 
erage period of four and a half months. In such pa- 
tients the relapse rate was 5.2 per cent, but if relapses 
were counted only after the end of the malarial season, 
it was only 2.4 per cent. He quotes Sinton, Smith and 
Pottinger’? (1930), who obtained a relapse rate as high 
as 42 per cent in a series of quinine treated cases, but 
when they used the same treatment which Manifold 
used in this investigation, the relapse rate was reduced 
to 8 per cent. Manifold concludes with the sugges- 
tion that further work may demonstrate that good re- 
sults may be obtained with much smaller doses than 
0.04 gm. of plasmochin daily, and this might make it 
possible to issue the drug to patients not under medical 
supervision. 


In the paper previously mentioned, Sinton, Smith and 
Pottinger, as a result of observations with the treat- 
ment of malaria by plasmochin and quinine, conclude 
that this combination is better than either drug sepa- 
rately, and Sinton,8% in an excellent paper devoted to 
the treatment of malaria, reaches the following conclu- 
sions regarding the use of plasmochin. Plasmochin 
used alone is of little use in the treatment of malignant 
tertian malaria, has a marked action in producing both 
clinical and permanent cures in benign tertian malaria, 
but its good effects are much increased by a combina- 
tion with quinine. It has a rapid destructive and ster- 
ilizing effect on gametocytes of all species of malaria 
plasmodia. The maximum daily dose should not ex- 
ceed 0.04 gms. (about 2/3 grain) and the treatment 
should always be carried out under medical supervision 
and stopped upon the appearance of any toxic symp- 
toms. The drug should not be given to persons suf- 
fering from lesions of the liver, kidneys or circulatory 
system or to weak and anemic individuals. At present 
our knowledge does not warrant the use of this drug 
on a large scale in the dosage originally recommended, 
but it is a very important adjuvant to quinine in the 
treatment of malaria, and should always be given in 
combination with the latter drug. 


In this paper, Sinton recommends three standard 
treatments for malaria that are of interest and he uses 
two mixtures in these routine treatments. Mixture A, 
or the alkaline mixture, has the following composi- 
tion: sodium bicarbonate, 4 gm. (60 grains); sodium 
citrate, 2.6 gm. (40 grains) ; calcium carbonate or chlo- 
ride 0.2 gm. (3 grains); and water to make 28.5 c. ¢, 
or one ounce. This mixture should be well shaken be- 
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fore using. Mixture B, or cinchona mixture: quinine 
sulphate (or cinchona febrifuge) 0.65 gm. (10 grains) ; 
citric acid, 2 gm. (30 grains); magnesium sulphate, 4 
gm. (60 grains) ; water to make 28.5 c. c. (one ounce). 
Of the three treatments, Treatment I is recommended 
ia acute primary infections. After a preliminary purga- 
tion, 1 oz. of mixture A is given, repeated in one hour, 
and again repeated after one hour. About one-half 
hour after the third dose of mixture A, one ounce 
of mixture B is given, and one ounce of mixture A is 
given one half hour before every subsequent dose of 
mixture B. 

Mixture B is given three times daily for one week, 
preceded each time by a dose of mixture A as directed. 
In addition to this, the patient receives 1% grain 
(0.015 gm.) of plasmochin once daily during the week 
he is on the quinine treatment. This treatment, al- 
though lasting only one week, Sinton claims has a rapid 
action on the clinical manifestations of all three types 
of malaria, destroys or makes non-viable the sexual 
forms of all three forms of the parasite, and should 
permanently cure at least 80 per cent of all malignant 
tertian infections and probably more than 70 per cent 
of primary infections of benign tertian, as well as 20 
or more per cent of the chronic infections. Not more 
than 20 to 30 per cent of benign tertian infections 
should relapse after this treatment. 


Treatment II is used in relapsing infections, and if 
the relapse is due to malignant malaria, Treatment I 
should be repeated for one week and the quinine and 
alkaline treatment continued, but only twice daily, for 
another week with no plasmochin. If the relapse is due 
to benign tertian malaria, or a mixed infection, Treat- 
ment I should be repeated as for relapses of malignant 
tertian malaria, but the daily dose of plasmochin may 
be raised to 0.02 gm. (1/3 grain) during the fourteen- 
day course of treatment. 


If a relapse occurs after this treatment due to malig- 
nant tertian malaria, Treatment II is repeated; if due 
to benign tertian or quartan, Treatment III is given. 
This consists of the administration of the quinine alka- 
loid dosage described in Treatment I for one week, com- 
bined with a total daily dosage of %4 to 2/3 grain 
(0.03-0.04 gm. of plasmochin) administered in two di- 
vided doses after meals. During the following two 
weeks, mixture B is given twice daily with a simi'’ar 
dose of plasmochin. 


Sinton states that as the result of his experience with 
these various methods of treatment, he estimates that 
Treatment I should cure roughly 80 per cent of all 
the ordinary forms of malaria seen in general practice, 
Irrespective of the plasmodium involved. Treatment II 
should cure another 10 per cent of the total, leaving 
about 9 per cent of chronic benign tertian or quartan 
and about 1 per cent of malignant tertian, of which 
Practically all the latter should be cured by repeated 
treatments. Treatment III was designed to cure the 
temaining chronic benign tertian and quartan infections. 

Although numerous other papers have appeared upon 
the efficiency of plasmochin in the treatment of malaria, 
the consensus of opinion appears to be that this drug is 
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useful in combination with quinine, but that its admin- 
istration must be carefully guarded owing to the fre- 
quency of toxic symptoms. It appears to be of great 
value in the destruction of gametocytes of all three 
species of plasmodia and those who have used it most 
extensively are unanimous in the statement that the 
relapse rate in all forms of malaria is greatly reduced 
where it is used in combination with quinine. 


One of the great difficulties attending the treatment 
of malaria with quinine is the uncertainty as to 
whether the drug as administered is being absorbed. 
Even though it may be detected in the urine by easily 
applied tests, this does not prove that enough of the 
drug has been absorbed to cause the destruction of the 
plasmodia. Vedder and Masen§4 (1931) describe two 
new methods of practical value in the determination 
of the amount of quinine in the blood and give the 
results they obtained by the application of these meth- 
ods. The methods can be used as a guide to the 
amount of quinine to be administered in the treatment 
of malaria by demonstrating the concentration of the 
drug in the blood. They found that the concentra- 
tion of quinine in the blood depends upon individual 
variations, as after the oral administration of 10 grains 
one individual may have only 2 mg. per liter in the 
blood and another 5 mg. per liter. The authors regard 
these variations as the probable reason why a standard 
treatment will cure one individual, while another will 
relapse. One patient is cited, suffering a tertian re- 
lapse, who after the administration of 30 grains of qui- 
nine in three 10-grain doses showed as the highest con- 
centration obtained on the second day 4.6 mg. per 
liter with no symptoms of cinchonism. The same pa- 
tient when placed upon 40 grains of quinine a day 
developed a concentration in the blood of 75. mg. per 
liter, at which time he had severe ringing in the ears. 
The authors believe that the standard treatment of 30 
grains daily would never cure this patient owing to lack 
of sufficient concentration of the drug in his blood. 
Their observations appeared to demonstrate that the 
administration of quinine by mouth is the best method 
and that there is no excuse for intramuscular injections, 
which are more slowly absorbed and produce tissue 
necrosis. 

Knowles, Senior-White and Das Gupta®> (1930) rec- 
ommend the Bass method of cultivation of malaria 
plasmodia in determining whether parasites are present 
in the blood after treatment. In four cases where 
daily blood films had become negative, cultures showed 
parasites still present, and in one instance a positive 
culture was obtained in a patient who had received 
140 grains of quinine in solution in 7 days. They rec- 
ommend the use of this method in the determination 
of a cure. 

A most useful method of preserving malaria plas- 
modia when it is desired to transmit these parasites 
through the mail for the purpose of treating paretics is 
described by Johns86 (1931). The method consists in 
the addition to each 10 c. c. of blood of 0.2 c. c. of a 
50 per cent sterile solution of dextrose, defibrinating 
the blood, and storing the defibrinated blood in cracked 
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kept in this manner for as long as 18 days and such 
blood has been transported from New Orleans to Los 
Angeles, Jacksonville, Denver, Chicago, and other places 
and used successfully in inoculation of paretics. Johns 
concludes that the infectivity of this blood for eight 
days is fully equal to that of blood directly trans- 
ferred from patient to patient. 

The most important monograph upon malaria pub- 
lished during 1931 is that by Boyd,87 entitled “An In- 
troduction to Malariology,” which contains most val- 
uable data upon the subject with special reference to 
the biology of both the plasmodia and the mosquito 
vectors, malaria surveys, and prophylaxis. 
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THE 1930 STATUS OF MALARIA IN THE 
SOUTHERN UNITED STATES, AS 
DETERMINED BY MORTAL- 

ITY DATA* 


By Ernest Faust, M.D., 
New Orleans, La. 


INTRODUCTION 


After making a tour of the southern United States 
a distinguished foreign malariologist once remarked 
that there was no malaria problem here; we were 
merely annoyed by mosquitoes. While there are at the 
present time no such vast areas of intensive infection 
with malarial organisms as have in the past been re- 
corded from French Indo-China, Siam, the Malay Pe- 
ninsula, Java and Sumatra, a careful examination of 
the 1930 mortality rates for fourteen Southern states 
indicates that there is most certainly a malaria prob- 
lem in our midst. 

Mortality data by states as a whole, while indicative 
of trends in the control of the disease, are not satis- 
factory, since they do not designate the more circum- 
scribed areas where heavy foci of the infection exist. 
For this reason, and in order that a clearer picture of 


*Read before National Malaria Committee (Conference on Ma- 

laria), meeting conjointly with Southern Medical Association, 

Meeting, New Orleans, Louisiana, Novem- 
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the existing conditions may be obtained, the writer has 
secured mortality data by counties for this whole 
and has represented this situation graphically on an 
enlarged map. These data have been made available 
through the health officers of the respective states, to 
whom the writer desires to express his most sincere 
thanks. 

In order to visualize the areas under control and 
those of mild endemicity, as well as the foci of heavy 
infection, the simplest type of legend has been em- 
ployed, namely: white for those counties where no 
deaths due to malaria were recorded for the year 1930, 
small dots for the counties with 20 or less deaths re- 
corded, and successively larger dots for the 20 to 50, 
50 to 100 and 100 to 200 groups, while solid black 
indicates a mortality of more than two hundred per 
100,000. The counties are numbered by states in al- 
phabetical sequence, with the exceptions of Texas, where 
such sequence applies only to the counties in the east- 
ern part of the State, including only those shown on 
the map, and of Missouri, where only the southern three 
tiers of counties are shown. 


DATA PRESENTED 


An examination of the map indicates that more than 
half of the counties in the southern United States show 
some mortality; that no small portion of these has a 
mortality rate of more than twenty per 100,000; that 
sixty-six counties in the area have a mortality rate of 
more than fifty; that twelve counties have a mortality 
rate of more than 100, and that two counties have a 
rate of more than 200, of which one of the latter 
stands at 300. Surely these figures are not insignificant. 

It will be advisable now to present the data by 
states, working from west to east. 

Oklahoma.—Of the 126 counties in this State, 37 
(29.3 per cent) had recorded deaths from malaria in 
1930. Eight of these had a rate of more than twenty. 
The majority of the malarious counties border the 
Arkansas River and its tributaries. The rate for the 
entire State was 5.27. The rate has not changed per- 
ceptibly within the past five years, although there 
has been a net decrease within the decade of 5 coun- 
ties (5.4 per cent) showing a mortality of 10 or more 
per 100,000. 

Texas—Only the eastern half of this State is shown 
on the map. Of the 159 counties represented, 77 (48.4 
per cent) had recorded deaths from malaria in 1930. 
Eighteen of these had a rate of more than 20 for 
the 1929-1930 interval. The majority of the more 
heavily infected counties are in the northeastern part 
of the State, with drainage into the Red River and 
Sabine River. Only four counties in the western half 
of the State had malaria deaths during 1930 and only 
four for the preceding year. The rate for the State 
as a whole in 1930 was 5.52, which is essentially the 
same figure as ten years ago, although a low of 38 
was reached in 1923 and again in 1927. Within the 
past ten years there has been a net decrease of 6.1 
per cent of the counties showing a malaria death rate 
of 10 or more per 100,000. 
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Arkansas—Of the 75 counties in the State all but 
seven (9.3 per cent) had recorded malaria deaths in 
1930. Of these, 45 (60 per cent of the entire State), 
had a rate over 20, twenty (26.6 per cent) had a rate 
over fifty, and one (Phillips County) had a rate of 
125. The rate for the entire State for 1930 was 36.3, 
the same figure as for 1929 (36.2), and essentially the 
same as for the past ten years. This is the highest 
rate for any state at the present time. Within the 
past decade 35 counties have shown an increase above 
20 per 100,000 and 28 counties a decrease, with a net 
increase of significant deaths in 7 counties (9.3 per 
cent). The heavy spots occur along the St. Francis, 
White, Arkansas, Ouachita and Red Rivers, particu- 
larly where the first four converge to enter the Mis- 
sissippi River. 

Louisiana—Of the 64 parishes in the State, 48 .(75 
per cent) had recorded malaria deaths for 1930. Only 
eight (12.5 per cent), however, had a rate above 20 
and none as high as 50. (33.5 for Madison Parish 
was the highest record for the year.) With few ex- 
ceptions malaria has decreased year by year in Louisiana 
and in 1930 the average rate for the State was 8.5, or 
only one-fourth of that for 1920. The more severe 
foci of infection are found along the Red and Tensas 
Rivers, while the rice-growing parishes and those along 
the southeast coast are now essentially malaria-free. 
Altogether within the past ten years there has been 
a net decrease of the significant death rate in 47 
parishes, or 73.4 per cent of the parishes in the 
State. 

Missouri—Of the 33 counties in the southern three 
tiers in this State, 14 (42.4 per cent) reported deaths 
due to malaria in 1930. Of these ten (30.3 per cent) 
were in excess of 10 per 100,000, and three (Butler, 
Dunklin and Pemiscot) were somewhat in excess of 
50. In addition, 13 counties farther north in the 
State reported one to six deaths from malaria during 
the year. As compared with 1919-1921 (Maxcy, 1.c.) 
5 counties showed an increase in the rate above 10 
per 100,000 and 7 showed a decrease, making a net 
gain of 6.1 per cent. 


Kentucky.—Only 25 of the 120 counties in this State 
had recorded deaths caused by malaria in 1930. Of 
these only three had a mortality rate over 20. These 
latter are situated in the extreme western part of 
the State, adjacent to the Ohio and Mississippi Rivers. 
The rate for the State as a whole for 1930 was 2.1. 
An increase of 3 counties with a significant death rate 
has occurred within the decade. 


Tennessee —Of the 95 counties in the State, 32 (33.6 
per cent), had recorded deaths due to malaria in 1930. 
All of the counties with a rate over 20 (10 or 10.5 per 
cent) are situated between the Mississippi and the 
Tennessee Rivers. The average rate for the State was 
54 in 1930, which shows a continued decrease in the 
rate since 1921, when the average was 15.2. The net 
number of counties with a rate of 10 or more has 
decreased by 9 or 9.5 per cent within this period. 


Mississippi —Of the 82 counties in the State, all but 
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13 (15.8 per cent) recorded deaths from malaria in 
1930. Eighteen (21.9 per cent) of the positive coun- 
ties returned a rate of more than 20, although only 
one (Tunica County) had a rate exceeding 50 (61.2). 
Except for the Mississippi-Yazoo Delta region, where 
a block of ten counties has a rate in excess of 20, the 
remaining counties of heavy endemicity are scattered, 
northeast, southeast, and coastal. The average rate for 
the State in 1930 was 13.9, the lowest figure reached 
in Mississippi’s fight against the infection. During the 
past decade the net decrease in the number of counties 
with a rate of 10 or more amounts to 63, or 76.9 per 
cent. 

Alabama.—Of the 67 counties in this State, only 9 
(13.3 per cent) were without deaths from malaria in 
1930. Sixteen counties (23.8 per cent) had a rate 
exceeding 20 and two (Greene and Houston Counties) 
had a rate slightly more thai 50. The regions of 
heavy infection lie between the Tombigbee and Ala- 
bama Rivers and in the lower valley of the Chatta- 
hoochee. The average malaria mortality rate for the 
State for 1930 was 11.27, a decrease from 1929 and 
approximately the same as for the year 1928, but in 
excess of the 1923-1927 rates. Within the past ten 
years there has been a net increase amounting to 
fourteen, or 20.9 per cent, in the number of counties, 
with a malaria death rate of ten or over. 

Georgia.—Of the 161 counties in this State, 96 (59.6 
per cent) had deaths recorded as due to malaria in 
1930. Forty-seven of these (29.2 per cent) had a rate 
exceeding 20; thirteen (8.1 per cent) in excess of 50; 
four in excess of 100, and one (Jenkins County) had 
the exceedingly high rate of 208. Practically all of the 
severely endemic region stretches through the lime- 
stone belt from the southwestern corner northeast- 
wardly toward the South Carolina line. The extreme 
north and the extreme south are essentially without 
heavy foci. The average rate for the State for 1930 
was 15.2, a lower level than for 1928 or 1929, but 
considerably in excess of the years 1925-1927. Since 
1921, 54 counties have shown an increase and 40 coun- 
ties a decrease in the malaria mortality rate exceeding 
10 per 100,000, making a net increase of 14 coun- 
ties. 

Florida.—Of the 67 counties in this State, 50 (74.6 
per cent) recorded deaths due to malaria for the year 
1930. Thirty-four of these (50.7 per cent of the whole 
group) had a rate exceeding 20; fourteen (28.4 per 
cent of the total) had a rate between 50 and 100; four 
(Citrus, Jefferson, Levy and Wakulla Counties) ranged 
between 100 and 200, and one (Dixie County) reached 
the 1930 peak for the United States with a rate of 300 
per 100,000. This last, although computed for a rela- 
tively small area, exceeds the 1927-1929 rate by 50 
per cent and compares with the rates for the swamp 
areas of southeastern Missouri some twenty years ago. 
These areas of heavy endemicity are all in the lower 
drainage of rivers flowing into the Gulf, but particu- 
larly in the lower Sewanee Valley. The average rate 
for the State for 1930 was 21.67, which indicates a 
50 per cent decrease from 1928 and 1929, but a slight 
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increase over the 1925-1927 period. On the whole there 
has been no marked change in Florida during the past 
decade. Within the decade the net number of coun- 
ties showing a malaria death rate of 10 or over has 
increased by 5, or 7.5 per cent. 


South Carolina——Of the 46 counties in this State, 33 
(71.7 per cent) had malaria deaths recorded for 1930. 
Eighteen of these (39.1 per cent of the total) had a 
rate exceeding 20, eight (17.4 per cent of the entire 
group) had a rate above 50, and 2 counties (Beaufort 
and Berkeley) had a rate in excess of 100 (174.42 and 
144.0, respectively). All of these counties, which are 
heavily malarious, lie in the lower coastal drainage 
plain of the Atlantic. Comparable to Beaufort in sit- 
uation, however, is Charleston County, with a malaria 
mortality rate of only 16.66, or approximately one- 
tenth of the former county. The average rate for the 
State is 19.26, a figure slightly lower than those for 
1928-1929, but nearly twice that for the minimum year 
of 1925 (rate 10.7). Since 1921 there has been a net 
increase of 5 (10.8 per cent) in the number of counties 
with a malaria death rate of 10 or more. 


North Carolina—Of the 100 counties in this State, 
only 26 reported deaths from malaria in 1930, and 
only one (Washington County) had a rate in excess 
of 20 (25.8, based on three deaths). The rate for the 
State as a whole for 1930 was 1.4, the lowest in the 
State’s malaria records, and less than one-fifth of that 
of the years preceding 1921. Altogether there has been 
a net decrease of 23 (23 per cent) in the number of 
counties showing a rate of 10 or more. 


Virginia.—Of the 100 counties in this State, 13 re- 
ported deaths from malaria for the year 1930. Only 
one (Middlesex County) had a rate in excess of 20 
(27.4, based on two deaths). The rate for the entire 
State for 1930 was 0.62, slightly higher than the lowest 
record of 1928, but otherwise a minimum record and 
only one-third of the rate for 1921. A net decrease 
of 3 counties having a death rate of 10 or more is re- 
corded for this State during the past decade. 


DISCUSSION 


In the area covered by this map there are altogether 
1,243 counties, of which 646, or 51.9 per cent, reported 
deaths from malaria in 1930. Of these malarious coun- 
ties 412, or 33.2 per cent, had a mortality rate less than 
20 per 100,000; 168, or 13.5 per cent, had a rate be- 
tween 20 and 50; 54, or 4.3 per cent, had a rate be- 
tween 50 and 100; and 12, or 0.9 per cent, had a rate in 
excess of 100 per 100,000 popu'ation. 


In some counties and states; the 1930 malaria mor- 
tality rate represents a slight increase over the 1928 
or 1929 figures; in other counties and states it shows 
a satisfactory decrease. On the whole, the picture 
presented for 1930 is fairly indicative of the present 
status with respect to malaria in our Southern states. 
A comparison with the figures of Maxcy (1923) for 
1919-1921 for this area indicates the following trends: 


(1) A decrease in the rate has been made on the 
Oklahoma side of the Red River valley, although the 
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infection appears to be considerably more widespread 
in Oklahoma than it was a decade ago. The same con. 
clusions apply to coastal Texas. 


(2) With respect to intensity southeastern Missouri 
and Arkansas show a satisfactory reduction, although 
more counties in Arkansas reported deaths from malaria 
in 1930 than are indicated in Maxcy’s data (1923), 
The Mississippi-St. Francis-White-Arkansas Delta region 
is still a very important hotbed of malaria. 


(3) A marked decrease throughout all of the mala- 
rious districts of Louisiana is noted. The control of 
the disease in northern Louisiana is particularly grati- 
fying. 

(4) Malaria is somewhat more widespread in west- 
ern Kentucky today than it was a decade ago. 


(5) Progress in the control of malaria in western 
Tennessee is relatively satisfactory. 


(6) Marked decrease in intensity of the disease is 
noted for the Yazoo-Mississippi Delta region. 

(7) The situation in Alabama, Georgia and Florida 
is essentially unchanged. Effective control in these 
states still requires actual demonstration. 

(8) In the coastal region of South Carolina malaria 
is still a major public health problem. 

(9) In North Carolina gratifying diminution in the 
intensity of malaria deaths is noted, although there is 
apparently a slight increase in the extent of the mor- 
tality records. 

(10) Except for Midd'esex County on the lower 
Rappahannock River, the situation in Virginia appears 
to be much improved. 


(11) The following states show a notable decrease 
in the number of counties reporting a malaria death 
rate of 10 or more per 100,000: Texas, 36 (22.7 per 
cent); Louisiana, 47 (73.4 per cent); Mississippi, 63 
(76.9 per cent); and North Carolina, 23 (23 per cent). 
The following states show a slight decrease: Missouri, 
2 (6.1 per cent); Oklahoma, 4 (5.4 per cent); Ten- 
nessee, 9 (9.5 per cent); and Virginia, 3 (3 per cent). 
The following states show a net increase: Alabama, 14 
(20.9 per cent); Arkansas, 7 (9.3 per cent); Florida, 
5 (7.5 per cent) ; Georgia, 14 (9.6 per cent) ; Kentucky, 
3 (2.4 per cent); and South Carolina, 5 (10.8 per 
cent). 

(12) A total of 214 counties (17.2 per cent) in the 
southern United States show a death rate from malaria 
of 10 or more for 1930 in excess of the 1919-1921 rates 
of these counties. On the other hand, 363 counties 
(29.1 per cent) which had a rate of 10 or more dur- 
ing 1919-1921 have a rate for 1930 of less than 10. 
This makes a net significant reduction of 149 coun- 
ties (11.9 per cent) and may be considered as a rough 
estimate of the reduction which has taken place during 
the past decade. ad 

Maxcy (in a private communication) has indicated 
to the writer that it is not safe “to draw any conclu- 
sions as to whether the disease has increased or de- 
creased in a county on the basis of a single year’s 
experience.” This is a logical deduction and merits 
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careful consideration. Two heavily malarious states, 
Arkansas and Florida, for which data are available for 
the past five years, have therefore been examined and 
the mortality rate averages for the five-year period 
1926-1930 computed. In Arkansas 15 counties (20 per 
cent) have an average which varies somewhat from 
the 1930 rate. Five of these counties have an average 
increase and ten have an average decrease varying 
from the 1930 figures. In other words, the average 
rate is about 6.6 per cent more favorable than the 
1930 rate. In Florida the average rate for the five- 
year period deviated somewhat in six counties (8.9 
per cent) from the 1930 rate. Two of these had an 
average increase and four had an average decrease 
varying from the 1930 figures, with a net favorable 
decrease of two (slightly less than 3 per cent). If 
comparable variations exist in the other states there 
wi'l be evidence that more deaths from malaria per 
100,000 population were recorded in 1930 than in the 
average year for the five-year period. However, this 
difference is not enough to affect significantly that com- 
parison with figures which Maxcy compiled for the 
1919-1921 period. 

Undoubtedly the more accurate diagnosis of the in- 
fection at the present time may also have influenced 
the number of recorded deaths in the area. It is im- 


possible to estimate whether more complete registration 
during more recent years and more accurate diagnoses 
would have influenced the mortality rate favorably or 


unfavorably. 


Unfortunately mortality data, although the most ac- 
curate measure of malaria at the present time for any 
large registration area, only provide an approximate 
estimate of malaria morbidity. This is due to several 
causes, of which the most important is perhaps the 
fact that most of the deaths from malaria in the south- 
ern United States are probably due to infection with 
Plasmodium falciparum, whereas Plasmodium vivax un- 
questionably has a wider distribution. It is therefore 
necessary to recognize the limitations of any mortality 
statistics such as the writer has been obliged to utilize. 
It is a matter of keen regret that there are not avail- 
able for the entire area reliable ‘morbidity data such as 
exist for limited areas where intensive studies have 
been carried on. 


GENERAL CONCLUSIONS 


While satisfactory decreases have occurred in the 
mortality rate for malaria in certain regions of the 
Southern states, there are extensive areas where the 
rate is essentially the same_as it was a decade ago. 
Although a decrease in the number of deaths has been 
effected in certain counties of certain states, an increase 
in the counties reporting deaths due to the disease is 
reported. In other states rates in excess of 10 per 
100,000 population have apparently become more com- 
mon than they were a decade ago. There is abundant 
evidence to indicate that malaria is still a major public 
health problem in the southern United States. 
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DISCUSSION (Abstract) 

Dr. F. L. Hoffman, Newark, N. J—Dr. Faust has 
pointed out to us that there are states, like Arkansas, in 
which as many as 91 per cent of the counties are affected 
by malaria, while the proportion runs as low as 13 per 
cent in Virginia. The present picture, however, is in 
marked contrast to the past, for in former years the 
entire Atlantic coastal plains of the Southern states 
were heavily infected, while now large areas are com- 
paratively free from the disease. But the malaria 
problem in the South is still one of vast extent and of 
considerable complexities. There are still areas where 
the mortality may reach as high as 200 per 100,000, 
corresponding somewhat to the heavily infected areas 
on the west coast of Africa. I agree with Dr. Faust 
that the present-day trends of malaria are not sugges- 
tive of successful control and that much requires to 
be done. But the disease must be studied with particu- 
lar reference to specific localities and sections rather 
than by states as a whole. 


For some of the states the conclusions of Dr. Faust 
are rather disconcerting. In Oklahoma, for example, the 
disease has spread considerably during recent years, 
and the same is true of the coastal plains of Texas. 
In the lowlands of Mississippi and Arkansas the disease 
is still exceedingly common. In Louisiana, however, 
there has been a marked decrease in all the malarious 
districts. In western Kentucky the disease is now more 
common than it was ten years ago, but the control of 
the disease in western Tennessee is apparently success- 
ful. A very marked decrease in intensity is noted for 
the Mississippi-Yazoo Delta region. The situation in 
Alabama, Georgia and Florida remains apparently un- 
changed. In the coastal region of South Carolina ma- 
laria is still a major health problem, but happily con- 
siderable progress has been made in North Carolina, 
where formerly the disease was extremely common In 
the coastal plains. With the exception of a few coun- 
ties, the situation in Virginia is apparently under con- 
trol. 

The conclusions of Dr. Faust support my own inves 
tigations extending over many years. I, also, in season 
and out, have emphasized the urgency of thoroughgoing 
malaria surveys to localize the intensity of the disease 
and the sources of infection. The excessive incidence 
of malaria requires to be taken much more serio 
than has generally been the case, since malaria com- 
plicates deaths from many other causes, especially dis- 
eases of the renal organs. 


Dr. K. F. Maxcy, University, Va—I have been very 
much interested in Dr. Faust’s analysis of the 1930 
malaria mortality figures in comparison with those of 
1919-1921. Mortality reports furnish the only data 
available, unsatisfactory though they be, for a gen 
survey of the malaria situation in the southern Uni 
States. While accurate surveys by means of blood @ 
spleen indices have been conducted in many localities, 
they afford no basis for generalization. 
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There is no doubt that mortality rates based upon 
the county as a unit of population can be used in a 
rough way to mark out the geographic distribution of 
the disease and to indicate the areas of relatively high, 
low or questionable prevalence. Intensive field studies 
of limited localities have, in a general way, supported 
the inferences made in the 1919-1921 analysis of county 


malaria rates. 

On the other hand, as experience has accumulated, it 
has become increasingly evident that the errors of ma- 
laria death registration, due to degree of completeness, 
due to inaccuracies of diagnosis, and due to the chance 
variation of small numbers when the county is used 
as a unit of population, are so imponderable as sharply 
to restrict the use of the data. 

For example, where Dr. Faust has noted an increase 
or a decrease in the malaria mortality rate of a county 
in 1930 as compared with 1919-1921, the difference is 
due to an indeterminate degree to the errors men- 
tioned. It does not necessarily imply a corresponding 
increase or decrease in intensity or prevalence of the 
disease. His observations with regard to the more 
widespread distribution of infection in Oklahoma, 
coastal Texas and western Kentucky may be due largely, 
if not entirely, to the improved registration of deaths 
which is known to have taken place during this period. 
Such changes as have been mentioned in registration 
of deaths are particularly apt to occur in counties in 
which there has recently been established a* full-time 
health organization. 

In view of past experience, American workers can 
well afford to be cautious and conservative in the use 
of malaria statistics. County mortality figures can be 
used to block out the extent of the problem in a rough 
way, but small differences do not warrant statements 
as to the increase or decrease of the disease without 
knowledge of the local situation. 

Finally, I hope that Dr. Faust will not think me 
too argumentative if I beg to disagree with his final 
statement: that malaria is still a major public health 
problem in the southern United States. I would qual- 
ify that statement to the effect that malaria is still 
a public health problem of major importance in certain 
limited localities of the southern United States which 
are now well known. The great majority of people 
and most of the land area of this section are as safe 
from malaria as are the people and land in the north- 
ern United States. 


Dr. H. E. Meleney, Nashville, Tenn —Although it is 
well recognized that mortality statistics have a limited 
value in estimating the amount of malaria in a region, 
they have somewhat greater value in comparing the 
amount of malaria present in different regions having 
the Same general environmental conditions. In Tennes- 
see it was found that the mortality rate from malaria 
in the counties bordering on the Mississippi River cor- 
respond, with but one exception, with the morbidity 
rate as indicated by county-wide blood surveys of the 
school children. Dr. Faust has used only one year in 
Presenting his figures on malaria mortality in the south- 
ern United States and the year which he chose, 1930, 

@ a drought year is perhaps not representative of 
the trend of malaria in this country. In Tennessee, 
where county-wide surveys were made during 1930, the 

idence was found to be very much lower than in 
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1929, due undoubtedly to the drought. An increase in 
malaria is to be expected in the future in the presence 
of normal conditions of rainfall. 


Dr. Faust (closing).—I wish to agree with those dis- 
cussing my paper that mortality data certainly are a 
frail skeleton from which to draw conclusions. How- 
ever, they are the best we have and it will be interest- 
ing ten years from now to compare the mortality maps 
with those of 1930. 


SOME RECENT INVESTIGATIONS OF THE 
VIABILITY AND LONGEVITY OF THE 
MALARIA PARASITE IN THE 
MOSQUITO AS RELATED TO 
MALARIA THERAPY 
OF PARESIS* 


By Bruce Mayne, D.P.H., M.Sc.,t 
Columbia, S. C. 


In inducing malaria for therapeutic purposes the gen- 
eral method in vogue of transferring blood directly 
from one general paralytic to another is not infallible. 
The injection of blood is questionable when the diag- 
nosis is not clearly defined. Some authorities object to 
using blood which comes from a paretic, on account 
of the possibility of conveying foreign substances, neu- 
rotropic and other strains of syphilis. However remote 
the possibility, one may encounter a bacterial infection, 
similar to that observed at one of the state hospitals. 
In this instance, following the inoculation of blood in 
malaria therapy, it was realized that the blood donor 
was suffering from a streptococcus infection which sub- 
sequently proved fatal. One of the three cases receiving 
the blood likewise succumbed to a similar bacteremia. 
The possibility, less remote, of having a mixed infection 
of malaria parasites was demonstrated from personal 
observation in three distinct centers of malaria therapy. 
In two hospitals fatal instances were noted as the 
probable result of confusing mixed parasites of malig- 
nant tertian and simple tertian. In another institution 
blood used to convey simple tertian malaria was ob- 
served to harbor both quartan and tertian forms, pre- 
dominantly the former. All of this gives emphasis to 
the need for conducting more of our malaria therapy 
through the agency of anopheline mosquitoes: a method 
up to the present, however, far from the ideal and 
probably subject to more or less serious objections. 

Recognizing the risk of infecting with two kinds of 
parasites at the same time, the English authorities in 
1925 inaugurated the inoculation of the paretic through 
the agency of mosquitoes. Since that time figures 


*Read before National Malaria Committee (Conference on Ma- 
laria), meeting conjointly with Southern Medical Association, 
Twenty-Fifth Annual Meeting, New Orleans, Louisiana, Novem- 
ber 18-20, 1931. 

¢Special Expert, U. S. Public Health Service. 
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based upon results of treatment show that among more 
than three thousand patients over 20 per cent were im- 
proved enough to be sent home, and approximately 12 
per cent were considered permanently cured. 

Of the modifications introduced into the treatment 
by the English workers, the most important consisted 
in not stopping the fever after seven or eight attacks, 
but allowing it to continue, modified if necessary by 
the judicious use of quinine, until the patient acquired 
tolerance for the parasite and the symptoms were not 
very marked. This modification is based on the hypoth- 
esis that the curative action of the malaria is not 
due to the fever alone, but also, and chiefly, to the 
continued presence of the parasites and their toxins in 
the patient’s body. 

Another modification is the use of the pure quartan 
strain of parasite instead of the tertian, because this 
parasite causes high temperature without serious symp- 
toms, and may, therefore, be allowed to run for several 
weeks or even several months. Furthermore, the use 
of the parasite of malignant tertian, that is, estivo- 
autumnal, malaria, has been tried in about sixty cases 
in the hope that it will prove to be more active be- 
cause of its tendency to sporulate in the central nervous 
system and other organs instead of the peripheral 
blood. 

These modifications, particularly the allowing of the 
infection to continue up to the point of an acquired 
tolerance for the disease, are not only considered im- 
provements in the application of malaria therapy for 
general paralysis, but they also furnish exceptional op- 
portunity for the clinical and experimental therapeutic 
study of malaria. 

In the course of undertaking malaria therapy by 
mosquito inoculations of patients with paresis conducted 
by the United States Public Health Service, the methods 
employed at the present time are limited to personal 
transportation of infected Anopheles from one institu- 
tion to another in iced containers and the limited ap- 
plication in the sending of mosquitoes by express to 
trustworthy workers in Government and state institu- 
tions. All of this centers about the potentiality of the 
mosquito as a carrier and a conserver of the infection 
for more or less limited periods. The interesting que- 
ries which arise are how long mosquitoes will carry in- 
fection, and how many bites are required to infect a 
person. It is generally understood that mosquitoes may 
remain infected as long as they live. This has never 
been proved, however, but it has been suggested in the 
work of British authorities in England and in our 
own work here. 

British investigators have actually carried mosquitoes 
with the malaria parasite in their hospitals for a period 
of ninety days and have kept mosquitoes alive fully 
six months for this purpose. They have found, how- 
ever, that the mosquito gradually loses its infectivity 
after about ninety days. We have carried investiga- 
tions to the point where we can confirm the work of 
the British authorities. It may be interesting to note 
that mosquitoes, following the technic in vogue at 
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present, have been kept alive for the following periods: 
Anopheles, 231 days; culex, 265 days. Forms indis. 
tinguishable from sporozoites have been found in the 
mosquito after 155 days, however in a condition not 
thought to be viable on inoculation. We have main. 
tained the parasite alive in the mosquito for a period 
of 55 days. Experience in India gives us the informa. 
tion that parasites of bird malaria, which in the insect 
host are difficult to distinguish from the human strain, 
have been carried over in the common culex mosquito, 
Culex quinquefasciatus,, for a period as long as the in- 
sect remained alive, namely, a duration of 183 days, 

A word as to the transportation of live mosquitoes, 
This can be managed through ordinary post or by ex- 
press or as hand baggage or checked baggage by ordi- 
nary train travel. We have found no difficutly in 
keeping mosquitoes in prime condition by these various 
methods, if moisture and low temperature are pro- 
vided. Even in India, I have shipped mosquitoes long 
distances by merely surrounding the netted cage by 
moistened gauze pads. In fact, one of my co-workers 
in India has been successful in transporting live mos- 
quitoes from India to London by this means. You may 
remember that the first mosquitoes were transported 
from Italy to London in this manner in the historical 
experiment of Sir Patrick Manson some thirty years 
ago. 

During cold weather one can actually send a few 
mosquitoes in a mailing tube for short distances, but I 
would not recommend this method publicly, as there 
are objections at present to shipping mosquitoes, espe- 
cially by aeroplane, over countries not yet free of 
yellow-fever. 

Relation of Temperature ——Many observations tend to 
confirm the general impression that the gametocyte is 
less virile than the sporozoite. The gamete apparently 
requires a higher temperature for existence and devel- 
opment, which reflects on its origin from the warm- 
blooded host, and is possibly a matter of adaptation. 
The sporozoite has a greater range of adaptability, sur- 
viving temperatures of freezing to as high as 122° F, 
an adaptation to an environment afforded by the cold- 
blooded mosquito host. 

If a batch of anophelines is placed, after biting a 
suitable person, in an atmosphere under 60° F., the 
gametocytes taken with the host’s blood either fail to 
exhibit exflagellation or gametogenesis is otherwise 
rendered innocuous, the sporogonic cycle receiving 4 
decided check. On the other hand, a batch of mos- 
quitoes may be exposed to temperatures as low as 32 
to 38° F. if the cyclical development has been encour- 
aged to the sporozoite stage. Therefore, one must seek 
an optimum for the existence of the mosquito host and 
the perpetuation of its parasite. 

High temperatures, 80° F. and above, having been 
repeatedly shown to be unfavorable to length of life 
of the artificially maintained insect, our procedure 
is to keep the infecting mosquito (when not applied 
to the patient) at temperatures averaging 76° F. dur- 
ing the period when sporozoites are developing, and 
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following this, at temperatures of a well kept cold 
room of the hospital morgue at 38 to 40° F. They 
are subsequently shipped when required at tempera- 
tures of a portable refrigerator, maintained at 38° F. 
or below. 


The potentiality of the mosquito is emphasized when 
one realizes that a single mosquito may infect a great 
many persons. It was shown by the British authorities 
that a single batch of mosquitoes could be used to 
infect as many as forty persons, and we have shown 
in some former work that a single mosquito may ac- 
tually infect eleven persons. 


The matter of viability and resistance of the sporo- 
zoites in the mosquito is engaging our attention at 
present on account of the possibility of using sporo- 
zoites in suspension in various media, and thus obviat- 
ing the difficulty of carrying live mosquitoes from place 
to place. This work has been inaugurated in the South 
Carolina State Hospital, and for the first time we have 
been successful in producing malaria by inoculating a 
patient with sporozoites in citrate suspension. 


Up to the present time we have tried out preserva- 
tion of sporozoites with a variety of sugars, glycerin, 
citrate, and ordinary physiological salt solutions, and 
find that the sporozoite, however resistant in the mos- 
quito, is easily destroyed in vitro when in contact with 
these reagents. It may be pointed out that sporozoites 
persist in a mosquito long after its death, and we have 
recovered sporozoites from dead mosquitoes fully 48 
hours, more recently 65 hours, after the insect has died. 
Also, we have shown that although the mosquito may be 
killed by heat at a temperature of about 43 to 45° C., 
the sporozoites, on dissection, show viability. We have 
observed that to kill the sporozoites it is necessary to 
apply heat very close to 50° C. (122° F.). 
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Two experiments of recent development have not 
been sufficiently matured for final report, but are men- 
tioned in the hope that interest in this direction may 
be stimulated. Twelve patients have been inoculated 
with sporozoites washed from the infected mosquitoes’ 
stomach, as well as from the salivary glands. 

It has been found possible to keep the mosquitoes’ 
oocyst infected gut and wash it at intervals during the 
course of 72 hours while the newly ripened oocysts are 
discharging the accumulated sporozoites into the sterile 
mounting medium. 

It is possible to collect this material after four suc- 
cessive crops of sporozoite discharges. 


DISCUSSION (Abstract) 


Dr. M. A. Barber, New York, N. Y.—I have had 
some experience with the transporting of living mala- 
rial mosquitoes. Last May we sent some from West 
Africa to London. We put them on a steamer in the 
hands of the ship’s surgeon. When the ship arrived at 
Plymouth they were put in charge of the quarantine 
officer and he put them in care of the train guard. 
When they arrived in London they were met by a 
representative of the Board of Health. 


Dr. Mayne (closing) —In malaria therapy the mos- 
quito inoculation method could be enhanced in value 
by applying the mosquito to the patient in biting by 
the interrupted method. As you are aware, it has been 
proved that a bite of twenty to thirty seconds is pro- 
ductive of infection and is equal in effectiveness to 
that of an uninterrupted blood meal of eight to ten 
minutes. 

One may thus conserve the sporozoite contents of the 
salivary lobes and by the mechanism of limited dis- 
charge distribute the full crop by applying the mos- 
quito to an unlimited number of patients. 
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LIGHT AND THE CAUSATIVE AGENT OF 
A MALIGNANT FOWL TUMOR 


The eye sees and differentiates as shades of 
red, yellow, green, blue, light of a certain wave 
length, fails to see light of shorter wave lengths, 
such as the ultraviolet which heals rickets, and 
another ultraviolet which produces tanning of 
the skin. A still shorter invisible ray, the x-ray, 
penetrates the skin, “lights” the interior of the 
body, and is one of the most effective clinical 
agents for destruction of cancer cells. A slightly 
longer ray than the x-ray, the grenz ray, de- 
stroys malignancies on the skin surface, but 
does not penetrate the deeper tissues. 

Modern physics has made possible the remark- 
able practical utilization of invisible light in the 
x-ray and the radio; and has produced ma- 
chinery which will give off radiation of nearly 
any desired periodicity. | Monochromatic, or 
one wave, light of different accurately delivered 
wave lengths is available for physiological re- 
search. Most of these radiations affect living 
cells variously and specifically, and in this speci- 
ficity lies one of the important leads to differ- 
entiation of cellular reactions and destruction of 
malignant tissue. 


May 1932 


Sturm, Gates and Murphy,? of the Rockefeller 
Institute, have studied the effects of several dif- 
ferent wave lengths of ultraviolet light upon ma- 
lignant chicken tumors dnd their causative 
agents. They have calculated the quantity of 
light at each wave length necessary to inactivate 
the tumor filtrates. Sarcoma cells of fowls, they 
say, are rather susceptible to ultraviolet radia- 
tion. On the contrary, the etiological agent of 
fowl sarcoma, which may be filtered from the 
cells, is resistant. It continues to infect birds 
after a considerable exposure to ultraviolet radia- 
tion. Bacteria such as the streptococci are eas- 
ily destroyed by ultraviolet light, while eight 
times the lethal dose for bacteria does not affect 
the virulence of the tumor agent. 


As a contribution to the study of the filter- 
able fowl tumors, the Rockefeller workers have 
prepared curves, showing the amount of radia- 
tion at each of a number of wave lengths in the 
ultraviolet region which was necessary to de- 
stroy the tumor filtrate. For comparison, they 
determined the quantity of the same light re- 
quired to destroy several types of bacteria, a 
vaccine virus, and a bacteriophage. The tumor 
agent was the most difficult to destroy of all 
these. It required greater exposure, it “died” 
last, at every wave length. It required less ra- 
diation, however, than that needed for destruc- 
tion-of some of the enzymes. 

In its reaction to light of this type, therefore, 
the tumor agent resembled an enzyme rather 
than the bacteria of an infectious disease. 


HUNGER, VITAMIN B, AND THE 
THYROID 


Failure of children’s appetites is one of the 
common complaints of mothers of the present 
day, who solicitously stand over their offspring 
at mealtimes directing and persuading them to 
eat. In older days, dining was a privilege ac 
corded to good children, not a sacred duty to 
parents. To be sent from the table or put 
to bed without supper was a disagreeable but 
not an infrequent punishment. It is of course 
a human weakness to yearn away from anything 


1. Sturm, E.; Gates, F. L.; and Murphy, J. B.: Properties of 
the Causative Agent of a Chicken Tumor: Inactivation 
Tumor Producing Agent by Monochromatic Ultraviolet Light. 
Jour. Exper. Med., 55:441, March, 1931. 
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that one ought to do. If mealtime could again 
take the place in the mind of a pleasant reward 
of virtue instead of a call of the “Stern Daugh- 
ter of the Voice of God,” Duty, the child might 
be conditioned to enjoy this essential activity. 
Similarly with adults. 

This is merely one of the possible psychic 
causes of anorexia. There are a number of 
physical bases as well. Failure of a dog’s 
appetite would rarely be due to psychic fac- 
tors. A progressive anorexia may be produced 
by deficiency of vitamin B, in which condition 
animals gradually lose all interest in food placed 
before them. Certain quantitative relationships 
have been shown between this vitamin and the 
number of calories which can be metabolized. 
As the biochemists express it, the quantity of 
vitamin B divided by the number of calories is 
a constant, which they call K. As the calory 
intake is incréased the vitamin B content of 
the diet must be greater, because K does not 
change. Given a certain number of calories 
without vitamin B, the appetites of animals fail 
at a predictable time, and they will starve to 
death in the presence of much food. Hunger 
and weight maintenance thus depend upon the 
supply of vitamin B, as well as upon the avail- 
able heat units of the dietary. 

Hyperthyroidism is often accompanied by an 
increased appetite. It was thought possible, 
therefore, that the thyroid hormone might sub- 
stitute for vitamin B and stimulate animals on 
a B deficient diet to eat. Himwich, Goldfarb 
and Cowgill, of Yale University, administered 
desiccated thyroid gland to dogs till the basal 
metabolic rate increased, and gave them at the 
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merely by increasing their calories and propor- 
tionately their supply of vitamin B. 

Experimental anorexia appears to be more 
specifically related to deficiency of this food 
element, vitamin B, than to any other known 
factor. In hyperthyroidism, the organism is 
peculiarly sensitive to a shortage of it, be- 
cause the energy requirement is increased, and 
when anorexia accompanies a high basal meta- 
bolic rate the goiter syndrome is apt to be rap- 
idly exaggerated. Attention to vitamin B intake 
in this condition is essential, since with proper 
dietary care a mild hyperthyroid might live 
comfortably and remain free from symptoms of 
his disease for a considerable period. 


GLEANINGS FROM RECENT JOURNALS 


Modification of the Aschheim-Zondek Preg- 
nancy Test—In the Aschheim-Zondek preg- 
nancy test and its commoner modifications, 
urine of the patient is injected into a small lab- 
oratory animal, the ovaries of which are subse- 
quently examined for Graafian follicles. Brown,* 
of Washington University, St. Louis, has re- 
ported on a series of tests in which blood serum 
of the suspected woman was used instead of 
urine. Two to five c. c. of serum of 230 women 
were injected intravenously into rabbits. He 
reports that the diagnoses were approximately 
100 per cent correct. The reactions were more 
marked than with urine and they occurred more 
promptly. 

Blood of many non-pregnant women at vari- 
ous times in relation to the menstrual cycle 
should be examined before this modification is 


same time a diet in which vitamin B was lack- 
ing. Instead of increasing the food consump- 
tion, the addition of thyroid hastened the onset 
of anorexia. Failure of appetite appeared in 
one-third the time required in control animals 
which were receiving a B deficient diet without 
thyroid. The loss of weight and depletion of 
the liver glycogen reserves which characterize 
hyperthyroidism could be prevented by a liberal 
allowance of vitamin B, and the hyperthyroid 
animals could be kept in normal condition 


1, Himwich, H. E.; Goldfarb, W.; and Cowgill, G. R.: Studies 
in Physiology of the Vitamins: Effect of Thyroid Administra- 
tion Upon the Anorexia Characteristic of Undifferentiated 
_ B Deficiency. Amer. Jour. Physiol., 99:689, Feb., 


widely accepted. Establishment of normals for 
the hormone content of blood and urine of women 
at different times in relation to ovulation will 
aid in gynecological diagnosis. It has been noted 
that in pregnant women who abort, the urinary 
anterior pituitary hormone diminishes. This is 
an important field for investigation. Specimens 
of urine are always more easily available for 
analysis than blood which must be obtained by 
venipuncture. Urine is therefore more desirable 
for routine clinical tests. 


Diagnosis of Congenital Syphilis in the New- 
born.—Infants of syphilitic mothers are usually 


1. Brown, T. K.: A Proposed Modification of the Aschheim- 
— Pregnancy Test. Amer. Jour. Obst. & Gyn., 23:379, 
arch, 1932. 
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regarded as syphilitic and treated as such if 
their Wassermann is positive. A transitory posi- 
tive Wassermann may be found, however, in the 
infants of syphilitic mothers in the first two 
weeks after birth, which does not mean infec- 
tion with the spirochete, and which disappears 
without treatment.! It is probably caused by 
antibodies which pass from the maternal to the 
fetal blood through the placenta. A positive 
tuberculin test similarly may be obtained from 
the healthy child of a tuberculous mother. 

If the Wassermann reaction in the first few 
weeks of life weakens without treatment, accord- 
ing to Dunham,” of Yale, and symptoms are ab- 
sent, the child is not syphilitic. He reports 14 
infants of syphilitic mothers, the infants having 
positive Wassermann reactions within the first 
two days after birth, but no symptoms of syphi- 
lis. Upon re-examination after two weeks, the 
Wassermann was perceptibly weaker. Spinal 
puncture was not done. The x-rays of the long 
bones were normal. Although three babies had 
palpable spleens and two had transient snuffles, 
treatment was withheld from all. One premature 
infant of the series died at 39 days. Necropsy 
showed no evidence of syphilis. The other thir- 
teen were well when last examined after a con- 
siderable period had elapsed. 


It is important, he believes, not to attach the 
stigma of syphilis unnecessarily to an infant, and 
not to claim an easy cure because treatment was 
instituted early and the Wassermann became 
negative. 


Fat and Sucrose in Highly Purified Diets — 
It has been believed in some quarters that fat 
was not actually a necessary component of the 
diet, that if the fat-soluble vitamins could be 
supplied, fats themselves could be dispensed 
with. But sucrose cannot function as the sole 
source of energy, according to work of Evans 
and Lepkovsky,’ of the University of California. 
Neither can all the energy for body needs be de- 
rived from fat. Some sucrose is necessary. Nor- 


2. Dunham, E. C.: Diagnosis of Congenital Syphilis in the 
Newborn. Amer. Jour. Dis. Child., 43:317, Feb., 1932. 

3. Evans, H. M.; and Lepkovsky, Samuel: Beneficial Effects 
of Fat in High Sucrose Diets when Requirements for the 
Antineuritic Vitamin B and the Fat-Soluble Vitamins Are 
Fully Satisfied. Jour. Biol. Chem., 92:615, Aug., 1931 
Idem.: Vital Need of the Body for Certain Unsaturated 
Fatty Acids. Experiments with Fat-Free Diets in which 
Sucrose Furnishes the Sole Source of Energy, p. 143, April, 
1932. Experiments with High Fat Diet in Which Saturateu 
Fatty Acids Furnish the Sole Source of Energy, p. 157, 
April, 1932. Sparing Action of Fat on Vitamin B, p. 165, 
April, 1932. 
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mal growth is impossible on a fat-free or sugar. 
free diet. Very small quantities of certain un- 
saturated fatty acids, for example, linoleic acid, 
markedly improve the condition of animals on a 
high sucrose, fat-free diet. 

All animal deficiency diseases have some clin- 
ical possibilities and interest, though it is un- 
likely that human beings in this country would 
subsist upon a diet wholly free from fat. The 
symptoms of an experimental fat-free diet in the 
California laboratory were impairment of 
growth, dermatitis, with scaliness of the skin and 
tail; and an abnormally large intake of water was 
regularly noted. There were kidney lesions, and 
blood was observed in the urine. Necessity for 
a diversified natural diet ‘or human beings is 
further emphasized. 


Book Reviews 


Manual of Surgery. Volumes II and III. By Alexander 
Miles, M.D., LL.D., F.R.C.S.Ed., Consulting Surgeon, 
Royal Infirmary, Edinburgh, and D. P. D. Wilkie, 
M.D., F.R.C.S.Ed. and Eng., Professor of Surgery, 
University of Edinburgh. Second volume: Extremi- 
ties, head, neck. 685 pages with 303 illustrations. 
Third volume: Thorax, Abdomen. 578 pages with 
177 illustrations. New York: The Oxford University 
Press, 1931. Cloth, $3.80 each. 


The first volume of this set was reviewed in the 
SouTHERN MeEpicat Journaz for August, 1931. 


Volume II is concerned with surgical diagnosis of 
conditions in the extremities, head and neck. Volume 
III covers the abdomen. No detailed operative proce- 
dures are given in these manuals. The illustrations are 
numerous and enlightening. The undergraduate or med- 
ical practitioners will find these volumes satisfactory 
diagnostic aids. 


Mental Nursing (Simplified). By O. P. Napier Pearn, 
M.R.CS., L.R.C.P., D.P.M., Deputy Medical Super- 
intendent, Cane Hill Mental Hospital. 304 pages 
with tables and charts. New York: William Wood & 
Co., 1932. Cloth, $2.00. 

There is a brief review of important methods of 
study, explanation of terms, and many suggestions for 
the care of patients in general, as well as nervous and 
mental patients. Very simple yet striking pictures are 
used to emphasize certain facts. 

Anatomy, and physiology, the professional duties of 
the nurse, her attitude to the patient and her moral 
obligations are reviewed. 

The descriptions and derivations of the more common 
medical terms are enlightening. To the average layman 
interested in general medicine and the nervous system, 
to doctors’ assistants and secretaries, this should be 4 
most satisfactory reference. 

Why this comprehensive handbook should be limited 
by the title “Mental Nursing” is the only obscure point 
in the work. 
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History of Medicine in the United States. Volumes I 
and II. By Francis R. Packard, M.D., Editor, Annals 
of Medical History. 1323 pages with 206 illustra- 
tions. New York: Paul B. Hoeber, Inc., 1931. Cloth, 
$12.00. 

Dr. Packard begins his history of American medicine 
with accounts of the first physicians and barber sur- 
geons who came to this country with the colonists in 
the early Seventeenth Century. One of the common 
diseases on the ships of the day was, of course, scurvy. 
There are vivid accounts of the epidemics of smallpox 
and yellow-fever through the first settled territories; 
of the introduction of vaccination, which was a surgical 
operation with elaborate purging and preparation for 
inoculations; of the public speeches and sermons against 
the practice which was said to be immoral and to show 
a distrust of God’s overruling care; and later of the 
rage for vaccination. A yellow-fever epidemic was re- 
ported to have originated from a pile of decaying cof- 
fee. A bitter dispute of Benjamin Rush and his oppo- 
nents through the newspapers dealt with the value of 
purges and blood letting in this disease. 

There are sections on early medical legis'ation, hos- 
pitals, care of the insane, dispensaries, medical depart- 
ments of the Army and Navy, medical education, dis- 
covery of anesthesia. Among the profuse illustrations 
there is a facsimile of a periodical, The North Ameri- 
can Medical and Surgical Journal. Its name indicates 
that it covered not only all the specialties, but the whole 
continent. Such facts are brought out as the use of 
bifocal lenses by Benjamin Franklin. The book ends 
with the beginnings of specialism in America. 

These are two thoroughly delightful volumes, which 
represent an achievement from a literary standpoint 
as well as from the medical historical side. 


The Principal Nervous Pathways. Neurological Charts 
and Schemas with Explanatory Notes. By Andrew 
Theodore Rasmussen, Ph.D., Professor of Neurology, 
Department of Anatomy, University of Minnesota, 
Medical School, Minneapolis, Minnesota. 73 pages 
with illustrations. New York: The Macmillan Com- 
pany, 1932. 


The charts of the nervous pathways in this mono- 
graph, while diagrammatic, are very practical. The 
first chart with its explanatory notes and legends on 
“Relations of the Meninges to the Brain, Spinal Cord 
and Cerebrospinal Fluid,” will indicate to the average 
student or diagnostician the original and practical plan 
par the author has evolved for presenting his ma- 
erial, 


Additional charts of the nervous pathways with the 
Wealth of legends, concise schemas and the brief ex- 
Planatory notes make the book a valuable reference. 


Handbook of Medicine. Revised by John Henderson, 
M.D., F.R.F.P.S. (Glas.), Physician, Glasgow Royal 
Infirmary. Ninth Edition. 654 pages with tables and 
illustrations. New York: William Wood & Co., 1932. 
Cloth, $4.00. 

This handbook is a popular text of medicine. Several 
of the sections have been rewritten, namely: vitamins, 
Some gastric disorders, pernicious anemia, arthritis de- 
formans and encephalitis lethargica. Among the new 
sections are those on coronary thrombosis, bundle branch 
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block, lues of the stomach, hepatic efficiency, chole- 
cystography, narcolepsy and various neuroses. 

Only a general view of the subject is given. There 
are several omissions: for examples, the newer remedies 
in malaria, the Semple treatment of rabies, toxoid, 
which is more popular for diphtheria prophylaxis than 
the toxin-antitoxin mixture which is discussed. As most 
medical students become familiar with the sphygmo- 
manometer early in medical school the illustration is 
superfluous. The author tends to minimize the danger 
of appendicitis by saying that “Most will get well with- 
out operation.” 


The Prevention and Treatment of Disease. Volume III 
of International Studies on the Relation Between the 
Private and Official Practice of Medicine. Conducted 
for the Milbank Memorial Fund by Sir Arthur New- 
sholme, K.C.B., M.D., F.R.C.P. 558 pages with tables 
and charts. Baltimore: The Williams & Wilkins Com- 
pany, 1931. 

The third book of a series reporting the investiga- 
tions on the relationship of private and official medi- 
cine in Europe. This volume covers conditions in Eng- 
land, Scotland, Ireland and Wales and concludes the 
survey. The work has been financed by the Milbank 
Memorial Fund. This book is of peculiar interest to 
the worker in the public health field, as it is an au- 
thoritative inquiry into cooperative medicine as prac- 
tised today. 


Biochemistry in Internal Medicine. By Max Trumper, 
Ph.D., Clinical Chemist and Toxicologist; formerly in 
charge of the Laboratories of Biochemistry of the 
Jefferson Medical College and Hospital and of the 
Psycho-Biochemistry Laboratory, Graduate School of 
the University of Pennsylvania, and Abraham Canta- 
row, M.D., Instructor in Medicine, Jefferson Medical 
College; Assistant Attending Physician, Philadelphia 
General Hospital; in charge of Laboratory of Bio- 
chemistry, Jefferson Hospital. With a foreword by 
Elmer H. Funk, M.D., Sutherland M. Prevost Profes- 
sor of Therapeutics at Jefferson Medical College. 454 
pages with illustrations. Philadelphia: W. B. Saun- 
ders Company, 1932. Cloth, $5.50. 

Books of this type are necessary at frequent inter- 
vals. The opening chapters deal with the metabolism 
of different classes and elements of foods: carbohy- 
drates, protein, cholesterol, chloride, calcium, phospho- 
rus assimilation are described, giving the normal and 
abnormal metabolic course of each. Function of the 
kidney, liver, pancreas and stomach are discussed and 
changes in the body during pregnancy and lactation, 
without mention, however, of the recent studies of the 
hormones of the blood and urine in pregnancy. There 
is a closing chapter enumerating the chemical diagnostic 
features of various disorders, and there are tables of 
normal chemical standards. 


The book plunges into the facts of each subject with 
no waste of words and no speculation. It is a good 
reference and review of the accepted beliefs regarding 
biochemistry in health and disease. It is for the physi- 
cian, not for the laboratory worker, and detailed de- 
scriptions of laboratory procedures are scupulously 
avoided. 
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CHAIRMEN OF LocaL COMMITTEES ON ARRANGEMENTS 


General Chairman—Dr. James R. Garber 
Honorary Vice-General Chairmen—Dr. James S. McLester, Dr. 
J. M. Mason, Dr. W. G. Harrison, and Dr. Seale Harris 

Finance—Dr. Stewart H. Welch 

Entertainment—Dr. Alfred A. Walker 

Membership—Dr. R. H. Hamrick 

Hotels—Dr. Cecil D. Gaston 

Meeting Places—Dr. Porter Stiles 

Publicity—Dr. H. Earle Conwell 

Alumni Reunion—Dr. Edward O’Connell 

Scientific Exhibits—Dr. George S. Graham 

Information—Dr. A. L. Glaze 

Transportation—Dr. J. A. Meadows 

Golf—Dr. A. B. Harris 

Trap Shooting—Dr. A. L. Atwood 

Women Physicians—Dr. Melson Barfield-Carter 

Ladies’ Entertainment—Woman’s Auxiliary, Mrs. John M. 
Akin, President; Mrs. Sid W. Collier, Chairman 
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Southern Medical News 


ALABAMA 

Autauga County Medical Society has elected the following offi- 
cers for 1932: Dr. R. G. Shanks, Autaugaville, President; Dr. 
R. M. Golson, Prattville, Vice-President; and Dr. J. E. Wilkinson, 
Jr., Prattville, Secretary-Treasurer. 

Choctaw County Medical Society has elected the following offi- 
cers for 1932: Dr. H. W. Robinson, Edna, President; Dr. T. M. 
Littlepage, Riderwood, Vice-President; and Dr. A. D. James, 
Choctaw, Secretary-Treasurer. 

DeKalb County Medical: Society has elected the following offi- 
cers for 1932: Dr. W. T. Miller, Fort Payne, President; Dr. 
M. T. Floyd, Fort Payne, Vice-President; and Dr. W. E. Quin, 
Fort Payne, Secretary-Treasurer. 

Elmore County Medical Society has elected the following offi- 
cers for 1932: Dr. W. M. Gamble, President; Dr. E. P. Moon, 
Vice-President; and Dr. W. S. Owsley, Secretary-Treasurer; all of 
Wetumpka. 

Limestone County Medical Society has elected the following 
officers for 1932: Dr. J. S. Crutcher, President; Dr. W. E. Ma- 
ples, Vice-President; and Dr. W. J. Donald, Secretary-Treasurer; 
all of Athens. 

Sumter County Medical Society has elected the following offi- 
cers for 1932: Dr. R. D. Spratt, Livingston, President; Dr. 
W. E. Allen, Ward, Vice-President; and Dr. J. S. Hough, Living- 
ston, Secretary-Treasurer. 

Dr. James S. McLester, Birmingham, recently delivered the 
third annual Stuart McGuire Lecture at the Medical College of 
Virginia in Richmond. 

Dr. Thurston D. Rivers has become associated’ in practice with 
Dr. R. S. Hill, Montgomery, having resigned his position on the 
staff of the Division of Tuberculosis Control of the State Depart- 
ment of Health. 

Dr. W. J. Donald, Athens, has resumed his duties as Health 
Officer of Limestone County, after a six months’ leave of absence. 
_Dr. R. D. Spratt, Livingston, has been elected County Physi- 
cian, and Dr. J. S. Hough, Livingston, County Health Officer of 
Sumter County. 

DEATHS 

Dr. Porter King Tait, Birmingham, aged 62, died February 25. 

Dr. James Wiley Robertson, Clayton, aged 66, died February 
26 of pneumonia. : 

Dr. Thomas Ernest Lockhart, Selma, aged 67, died January 5 
of gangrene of the right lung and septicemia. 

Dr. Thomas Peters Deweese, Gamble Mines, aged 71, died Feb- 
tuary 2 of cirrhosis of the liver. 


Dr. Robert Merritt Davis, Birmingham, aged 57, died February 
9 of heart disease. 


ARKANSAS 

Chicot County Medical Society has elected the following offi- 
cers for 1932: Dr. E. Baker, Dermott, President; and Dr. S. W. 
Douglas, Eudora, Secretary-Treasurer. 

Columbia County Medical Society has elected the following 
Officers for 1932: Dr. W. H. Horn, Taylor, President; and Dr. 
P. M, Smith, Magnolia, Secretary-Treasurer. 

Lonoke County Medical Society has elected the following offi- 
cers for 1932: Dr. F. E. Utley, Cabot, President; Dr. S.  S. 
Beaty, England, Vice-President; and Dr. O. D. Ward, England, 
Secretary-Treasurer. 

Miller County Medical Society has elected the following offi- 
cers for 1932: Dr. R. R. Kirkpatrick, President; Dr. H. E. 
Longino, Vice-President, and Dr. J. F. Williams, Secretary-Treas- 
urer; all of Texarkana. 

A State Conference on Child Health and Protection was held 
recently in Little Rock, with Dr. D. A. Rhinehart, Little Rock, 
Presiding. 

_ Dr. Jerome S. Levy, Little Rock, has moved into new offices 
in the Donaghey Building, and has limited his practice to diag- 
Nosis and treatment of diseases of the alimentary tract. 

.™ Fort Smith Clinical Society, sponsored by the staffs of 
i Edward’s Mercy Hospital, St. John’s Hospital, and Sparks 
aeecial Hospital, held their fourth meeting in Fort Smith, 
uesday, March 22nd. 


At a recent meeting of the Clinical Society of the Leo N. 
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Levy Memorial Hospital, Hot Springs National Park, the follow- 
ing officers were elected for the coming year: Dr. A. G. Sullivan, 
Chairman; Dr. W. W. Chamberlian, Vice-Chairman; and Dr. 
H. H. Preston, Secretary; all of Hot Springs National Park. 


DEATHS 


Dr. William E. Vaughan, Richmond, aged 62, died February 
27, of pneumonia. 

Dr. Charles Prickett, Malvern, aged 54, died suddenly Feb- 
ruary 23. 

Dr. Jay Ralph Shook, Hot Springs National Park, Colonel, 
M. C., U. S. Army, aged 54, died March 5 in Walter Reed Gen- 
eral Hospital, Washington. 

Dr. Charles Francis Thomas, Fordyce, aged 61, died December 
19, 1931, of heart disease. 

Dr. Robert P. Nelson, Monticello, aged 70, died January 16 of 
cerebral hemorrhage. 


DISTRICT OF COLUMBIA 

The Kober Lecture, delivered annually at the Georgetown Uni- 
versity School of Medicine, was delivered in April by Dr. Ales 
Hrdlicka, Curator of Physical Anthropology, Smithsonian Institu- 
tion, Washington. 

The Medical Society of the District of Columbia had as a guest 
speaker at a recent meeting Dr. John Alexander, Ann Arbor, 
Michigan. 

Dr. B. O. Lewis, Assistant Surgeon, has been assigned to duty 
at the Relief Station, Washington. 

Dr. L. L. Williams, Jr., Washington, held conferences recently 
in Cincinnati relative to sanitary engineering work being conduct- 
ed by the Public Health Service. 

Dr. N. W. Sisson, after completing two years’ service, has 
located in Washington where he will practice oto-laryngology. 


DEATHS 
Dr. Michael 0. Dumas, Washington, aged 64, died February 17. 
Dr. James Henry Gaines, Washington, aged 83, died March 10. 


FLORIDA 


Jackson County Medical Society has elected the following offi- 
cers for 1932: Dr. Lewis Pierce, Marianna, President; and Dr. 
T. H. Hudgens, Sneads, Secretary-Treasurer. 

Orange County Medical Society has elected the following offi- 
cers for 1932: Dr. G. S. Osincup, President; Dr. Hewitt John- 
ston, Vice-President; Dr. L. M. Orr, Secretary; and Dr. C. J. 
Collins, Treasurer; all of Orlando. 

Pinellas County Medical Society has elected the following of- 
ficers for 1932: Dr. O. O. Feaster, President; Dr. L. M. Gable, 
First Vice-President; Dr. W. G. Post, Jr., Second Vice-President; 
Dr. A. L. Mills, Secretary; and Dr. G. E. Miller, Treasurer; all 
of St. Petersburg. 

Polk County Medical Society has elected the following officers 
for 1932: Dr. J. L. Hargrive, Bartow, President; Dr. R. L. 
Hughes, Bartow, Vice-President; and Dr. Herman Watson, Lake- 
land, Secretary-Treasurer. 

Walton-Okaloosa County Medical Society has elected the fol- 
lowing officers for 1932: Dr. R. B. Spiers, DeFuniak Springs, 
President; Dr. E. B. Webb, Crestview, Vice-President; and Dr. 
A. G. Williams, Lakewood, Secretary-Treasurer. 

The Central Florida Medical Society held its semi-annual meet- 
ing recently in Gainesville and elected the following officers for 
1932: Dr. W. C. Thomas, Gainesville, President; Dr. J. N. 
Moore, Ocala, Dr. R. E. Summitt, Eustis, Dr. George C. Tillman, 
Gainesville, Dr. A. P. Albritton, Wildwood, Vice-Presidents; and 
Dr. R. H. Williams, Eustis, Secretary-Treasurer. 

The Second District Medical Society, composed of Jefferson, 
Leon, Wakulla, Gadsden, Liberty, and Franklin Counties, has 
elected the following officers for 1932: Dr. W. W. Massey, 
Quincy, President; Dr. B. A. Wilkinson, Tallahassee, Vice-Pres- 
ident; and Dr. O. G. Kendrick, Tallahassee, Secretary-Treasurer. 

Dr. J. P. Daniels, Pensacola, has succeeded Dr. V. R. Nobles 
as County Physician of Escambia County. 

Dr. Robert H. McGinnis, Jacksonville, has been appointed 
Chairman of the Committee on Necrology and will make a formal 
report at the annual meeting in Sarasota. 

Dr. Walter A. Weed, Lakeland, Superintendent, Morrell Memo- 
rial Hospital, has been made President-Elect of the Florida Hos- 
pital Association, and Dr. Lee S. Lanpher, Duval County, Assist- 
ant Superintendent. 

Dr. Louis S. Oppenheimer, Tampa, has been made an honorary 
life member of the Hillsborough County Medical Society, the first 
one ever to thus be honored. 
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Dr. L. S. Laffitte, Gulf Hammock, has received an appoint- 
ment to residency for one year at Bellevue Hospital, New York 
DEATHS 

Dr. James L. Niblack, Lake City, aged 81, died February 7 of 
carcinoma of the pancreas. 

Dr. Edward Thomas Craney, Orlando, aged 54, died February 
22 of pneumonia. 


GEORGIA 

Elbert County Medical Society has elected the following officers 
for 1932: Dr. F. L. Adams, Elberton, President; Dr. F. A. 
Smith, Elberton, Vice-President; and Dr. A. S. Johnson, Elberton, 
Secretary-Treasurer. 

Floyd County Medical Society has elected the following officers 
for 1932: Dr W. B. Floyd, Rome, President; Dr. R. C. Mad- 
dox, Rome, Vice-President; and Dr. Robert M. Harbin, Jr., Rome, 
Secretary-Treasurer. 

Jefferson County Medical Society has elected the following of- 
ficers for 1932: Dr. S. T. R. Revell, Louisville, President; Dr. 
J. J. Pilcher, Wrens, Vice-President; and Dr. S. C. Ketchin, Lou- 
isville, Secretary-Treasurer. 

Richmond County Medical Society has elected the following 
officers for 1932: Dr. W. W. Battey, Jr., President; Dr. E. A. 
Wilcox, Vice-President; and Dr. Richard B. Weeks, Secretary- 
Treasurer; all of Augusta. 

Dr. W. H. Lott, Monroe, recently took a sixty-day postgrad- 
uate course at the New York Polyclinic, resuming his practice at 
Monroe the first of April. 

Dr. M. F. Cochran, Dr. T. S. Bailey, Dr. R. H. McDonald, 
and Dr. George W. Hammond, all of Newnan, have opened a 
joint office in Franklin for the practice of medicine. 

Dr. J. H. Hines, Atlanta, has been made Superintendent of the 
Medical Service of the Grady Hospital. 

Dr. L. G. Neal, has moved his office from Gainesville to 
Cleveland. 

Dr. H. M. Sale has moved from Rayle to Sharon. 

Dr. J. W. Clements, Gore, celebrated his ninety-first birthday 
with a dinner given him by members of the Chattooga County 
Medical Society, the Floyd County Medical Society, and other 
friends. 

Dr. John Davidson Wiley, 
Reese were married March 17. 
DEATHS 
Dr. William Zellars Holliday, Atlanta, aged 72, died February 

20 of arteriosclerosis. 

Dr. William Richard Bulgin, Cleveland, aged 64, died Decem- 
ber 17, 1931, of cerebral hemorrhage. 

Dr. LaFayette Alonza Carter, Nashville, aged 73, died Feb- 
ruary 29. 

Dr. Malcolm M. Currie, Alston, aged 79, died February 12. 


Milledgeville, and Miss Frances 


KENTUCKY 

Lydia M. Haase is the new Superintendent of the Community 
Hospital at Glasgow. 

Nell Conniff has been made Superintendent of Riverside Hos- 
pital at Paducah. 

DEATHS 

Dr. Alva M. Shupert, Louisville, aged 62, died in February. 

Dr. Frank Elmer Locke, Newport, aged 71, died February 28 
of chronic myocarditis. 

Dr. Jefferson D. Cundiff, Drakesboro, aged 69, died February 
5 of angina pectoris. 

Dr. Robert Pierce Thomas, Glencoe, aged 80, died February 
23 of nephritis. 

Dr. James Madison Morris, Lexington, aged 58, died Feb- 
ruary 12 of heart disease. 

Dr. Robert Cornelius Fleming, Louisville, aged 54, died Feb- 
ruary 12. 


LOUISIANA 
Dr. C. Jeff Miller, New Orleans, was the guest speaker at the 
Southeastern Surgical Congress held recently in Birmingham. 


Dr. Charles J. Bloom, New Orleans, Professor in the Graduate 
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School of Medicine at Tulane, gave an address before the Seventh 
District Medical Society at its meeting in Jennings. 

Dr. Oscar W. Bethea, New Orleans was a guest speaker at the 
South Mississippi Medical Society meeting in Laurel, 

Dr. B. L. Newell, U. S. Public Health Service, has been as. 
signed to duty as Chief Medical Officer of the Federal Jai! in 
New Orleans. 

Mr. Edward Groner has been made Superintendent of Baptist 
Hospital at Alexandria. 

DEATHS 

Dr. James Birney Guthrie, New Orleans, aged 56, died March 
8 in Touro Infirmary of heart disease. 

Dr. S. C. Waller, Shreveport, aged 70, died February 1 of 
heart disease. 

Dr. Joseph Frank Chretien, New Orleans, aged 69, died Decem- 
ber 17, 1931. 


MARYLAND 

Dr. John Ruhrah, Baltimore, has been named to prepare the 
history of the medical profession in the State for the last twenty- 
five years, this appointment having been made by the Medical 
and Chirurgical Faculty of Maryland. 

In celebrating the fiftieth anniversary of Robert Koch’s an- 
nouncement of his discovery of the tubercle bacillus, Baltimore had 
a special exhibition of books and other material relating to Robert 
Koch and to tuberculosis, which was held in the Welch Medical 
Library of the Johns Hopkins University Medical School. Dr. 
Henry Barton Jacobs displayed the books, and Dr. William H. 
Welch, Director Emeritus of the Institute of the History of Med- 
icine, gave reminiscences of Koch. 

The Dohme Lectures at the Johns Hopkins University School of 
Medicine were delivered in April by Professor Waldschmidt-Leitz 
of the Institute of Biochemistry, Prague. 

Dr. Bradford Massey, Berlin, and Miss Sarah D. Snook were 
married March 5. 

DEATHS 

Dr. Germanus J. France, Baltimore, aged 42, died February 9. 

Dr. Maclane Cawood, West River, aged 51, died February 29 
of heart disease. 

Dr. William Quail Skilling, Lonaconing, aged 72, died February 
6 of pneumonia. 

Dr. Helen Louise Smith, Takoma ‘Park, aged 69, died suddenly 
January 21 of heart disease. 


MISSISSIPPI 

Dr. George T. Warren, Brookhaven, has been elected Vice- 
President of the Tri-County Medical Society to fill the unexpired 
term of Dr. R. E. Higdon, who died recently. 

Dr. Roland E. Cutts, formerly of the Mayo Clinic, has located 
in Vicksburg and become associated with the Vicksburg Clinic, 
practising pediatrics. 

Carra Lamb is the newly appointed Superintendent of Tupelo 
Hospital. 

Dr. Hunter Ledbetter Scales, Starkville, and Mrs. Julia Hull 
Brown were married recently. 


DEATHS 

Dr. Chester Winfred Smith, Glendora, aged 72, died February 
22 in Memphis. ; 

Dr. Robert R. Bridges, Crystal Springs, aged 77, died Feb- 
ruary 26. 

Dr. Washington La Fayette Doss, Columbus, aged 65, died 
January 22 in Crawford. 

MISSOURI 

Caldwell-Livingston County Medical Society, just recently of 
ganized, has elected the following officers for 1932: Dr. Cc. w 
Wilbur, Polo, President; Dr. R. J. Brennan, Chillicothe, Vice 
President; and Dr. Donald M. Dowell, Chillicothe, Secretary 
Treasurer, 

Cole County Medical Society has elected the following officers 
for 1932: Dr. W. A. Clark, Jefferson City, President; Dr. F. W. 
Gilham, Jefferson City, Vice-President; and Dr. James A. Hill, 
Jefferson City, Secretary-Treasurer. 


Continued on page 32 
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pentomethylentetrazol 


COUNCIL ACCEPTED 


A quickly acting circulatory and respiratory 
stimulant for the emergency and in chronic 
cardiac insufficiency.--Metrazol is soluble in 
water, stable. Well tolerated, not cumulative. 


Dose: 114 to 3 grains, repeated as necessary. 


TABLETS 


AMPULES 


POWDER 


and les upon request 


154 OGDEN AVE.., JERSEY CITY, N.J. 


BILHUBER-KNOLL 


GILLILAND 
BIOLOGICAL PRODUCTS 


DIPHTHERIA GROUP 


ANTITOXIN 
(Ultra Concentrated) 
Toxoid Specify Toxin-Antitoxin 
(Anatoxine-Ramon) Gilliland (Horse or Goat Origin) 


SCHICK TEST 
(Diluted) 


Literature and prices on request 


The Gilliland Laboratories, Inc. 


Marietta, Pa. 
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Continued from page 558 

Cooper County Medical Society has elected the following offi- 
cers for 1932: Dr. Alex Van Ravenswaay, Boonville, President; 
Dr. G. L. Chamberlain, New Franklin, Vice-President; and Dr. 
T. C. Beckett, Boonville, Secretary-Treasurer. 

Lawrence-Stone County Medical Society has elected the follow- 
ing officers for 1932: Dr. H. L. Kerr, Crane, President; Dr. 
P. A. Holmes, Mount Vernon, Vice-President; and Dr. J. W. 
Smith, Verona, Secretary-Treasurer. 

Stoddard County Medical Society has elected the following 
officers for 1932: Dr. W. C. Dieckman, Dexter, President; Dr. 
S. S. Davis, Dexter, Vice-President; Dr. Frank LaRue, Dexter, 
Secretary; and Dr. W. J. Hux, Dexter, Treasurer. 

The Tri-County Medical Association of Gentry, Harrison and 
Worth Counties has elected the following officers for 1932: Dr. 
W. T. Martin, Albany, President; Dr. W. J. Harned, Bethany, 
Vice-President of Harrison County; Dr. J. K. Phipps, Grant City, 
Vice-President of Worth County; and Dr. J. A. Crockett, Stan- 
berry, Secretary. 

The new McMillan Eye, Ear, Nose and Throat Hospital of 
Washington University, St. Louis, has memorialized four noted 
physicians with tablets in the various wards. A tablet to Dr. 
Frederich Eno Woodruff, St. Louis was unveiled in the Woodruff 
Eye Clinic; one was dedicated to Dr. Greenfield Sluder at the 
entrance of the Sluder Clinic; one to Dr. John B. Shapleigh was 
unveiled in the Shapleigh Ward; and one to Dr. John F. Shoe- 
maker was unveiled in the Shoemaker Ward. 

The Association of Assistant Physicians of Missouri at a recent 
meeting elected the following officers: Dr. Scott P. Child, Mt. 
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Vernon, President; Dr. Ralph Hanks, Farmington, Vice-P esident: 
and Dr. J. W. Forman, St. Joseph, Secretary. . t 

Dr. Max Goldstein, St. Louis, has been elected President of the 
St. Louis unit of the newly organized National Association for the 
Rehabilitation of Speech. 

Dr. Malvern B. Clopton, St. Louis, has been elected President 
of the corporation of Washington University at a recent meeting 
of the Board of Directors. 

Dr. Jacob Geiger, St. Joseph, celebrated the anniversary of his 
sixtieth year in the practice of medicine with a dinner to the 
Buchanan County Medical Society. Dr. J. B. Reynolds, & 
Joseph, who has practiced for fifty years, shared honors with 
Dr. Geiger. 

The postgraduate course and clinical conference of the St, Louis 
Clinics will be held in St. Louis for two weeks during May, 

The Washington University School of Medicine has opened a 
new radiology institute in St. Louis, the Edward Mallinckrodt 
Institute of Radiology. 

Anna Helen Aal has been elected Superintendent of 
Memorial Hospital at Sedalia. —— 


DEATHS 


Dr. Robert Lee Dowell, Chillicothe, aged 64, di 
of cerebral hemorrhage. 


Dr. Charlotte Peters, St. Louis, aged 80, di 
an injury received in a fall. ” » died January 2 from 


Dr. John William Devereux, St. Louis, aged 59, di 
February 15 of heart disease. » 2B » died suddenly 


Continued on page 34 
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No. 48 


Fine Furniture for 
Physicians 
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Our New Catalog 


“Write For It Today” 


(This big, new catalog just off the 
ress pictures and describes the 
ost complete line of quality wood 
urniture that it has ever been our 
rivilege to offer the medical pro- 
ession. 
veral matched suites—the new 
Jacobean”... the famous “Adam 
eriod” . . . and the substantial 

‘Rochester” group—also many new 

styles of tables, chairs, cabinets, etc., 

Idesigned to meet every need of any 

specialist or general practitioner. 

These beautiful new creations for 

fr treatment room, business office 


land reception room are all master 
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Style and convenience in 
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DIFFICULT PRESENTATION ? 
PELVIC DEFORMITY ? 
EDEMA DISTORTION? 


X-ray examination provides invaluable information 


Raprocrapuic examination now 
obtains for you invaluable information 
in obstetrical work. Many physicians 
employ x-ray pelvimetry as a matter of 
routine in all cases where disproportion 
at term or pelvic contraction is suspected. 
The x-ray findings supplement the infor- 
mation concerning the superior strait 
that is obtainable by other methods of 
pelvimetry. 


Today, differentiation between early 
pregnancy and fibroma and cysts; deter- 
mination of the maturity of the fetus; 
verification of multiple pregnancies; and 
study of bone conditions of the fetus and 
mother can be accurately accomplished 
radiographically. 


* * * 


The sensitivity and dependable uni- 
formity of Eastman Ultra-Speed and 
Eastman Diaphax X-ray Films contribute 
to the success of radiography during 
pregnancy. With these films your radi- 
ologist may use short exposures and be 
assured of the sharpcontrast and minute 
detail essential for accurate conclusions. 


Mail this coupon for the free bi-monthly maga- 
zine, “Radiography and Clinical Photography.”’ 


Reproduction of a radiograph made at the eighth 
month of a twin pregnancy, to determine the 
exact position of the fetus. One baby can be seen in 
position for breech presentation and the other for 
cephalic presentation. Definite information of 
this nature is invaluable at the time of delivery. 
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The Centrifuge shown above is made 
with a Universal Motor to operate on 
110 A.C. or D.C. It has a heavy 
cast base and accurately balanced head, 
equipped complete with aluminum tube 
shields, trunnion rings, one plain and 
one graduated glass tube of 15cc ca- 
pacity, runs 2400 to 5400 R. P. M. and 
is controlled by rheostat in base. 


Two Arm Centrifuge 
Complete $22.50 


McKesson-Doster- 
Northington 


INC. 
BIRMINGHAM, ALABAMA 


The Best Value Ever 
Offered, Only $22.50 


Surgical Instrument & Hospital Supply Department 
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Continued from page 32 
Dr. Roy Messer Cater, Marceline, aged 50, died February 16 
of nephritis. 
Dr. Howard Hill, Kansas City, aged 63, died February 24 of 
angina pectoris. 
_Dr. Charles Sixtus Rehfeldt, St. Louis, aged 58, died February 


43. 
Dr. Zebian Headley Weyant, Kansas City, aged 59, died January 
9 


Dr. Andrew Bascome Nichols, St. Louis, aged 79, died January 


NORTH CAROLINA 

The Durham-Orange County Medical Society had as their 
guest speaker at a recent meeting at the Duke Hospital, Dr, 
George R. Minot, of Harvard Medical School, Boston. 

The Duke University School of Medicine and Duke Hospital 
recently sponsored a clinic on cancer of the breast conducted by 
Dr. Joseph Colt Bloodgood of Johns Hopkins University School 
of Medicine, Baltimore. 

Ruth Bean has been made Superintendent of Biltmore Hos- 
pital, Asheville. 

Dr. Lester Avant Crowell, Jr., Lincolnton, and Miss Elaine 
Deal were married March 24. 
DEATHS 

Dr. Charles Mortimer Montgomery, Oteen, aged 55, died March 
3 of chronic pulmonary tuberculosis. 


OKLAHOMA 
DEATHS 

Dr. Wilber Elmer Rammell, Bartlesville, aged 70, died March 
15 of carcinoma of the larynx. 

Dr. Calvin J. K. Moore, Thomas, aged 71, died February 21 
of nephritis. 

Dr. Robert Calhoun Caldwell, Bradley, aged 80, died Jan- 
uary 21. 

Dr. Benjamin F. Hamilton, Shawnee, aged 74, died February 12. 


SOUTH CAROLINA 

Dr. Sam Harry Ross, Jr., Seneca, and Miss Edna Aileen Tollison 
were married March 5. 

DEATHS 

Dr. Hawkins Whitworth Corbett, Anderson, aged 42, died Feb- 
ruary 27 of pneumonia. 

Dr. Theodore Edward Percival, Greenwood, aged 30, died De- 
cember 28. 

Dr. Jacob Paul Stroman, McClellanville, aged 68, died January 
30 of heart disease. 

Dr. John Martin Weekley, Ulmer, aged 94, died January 25. 

Dr. David H. Funderburk, Lancaster, aged 66, died December 
4, 

TENNESSEE 

Dr. Eugene Rosamond, Memphis, has been appointed the mem- 
ber of the Council from Tennessee of the Southern Medical Asso- 
ciation, the appointment having been announced recently by the 
President, Dr. Lewis J. Moorman, Oklahoma City, Oklahoma. 
Dr. Rosamond succeeds Dr. Edward T. Newell, Chattanooga, 
whose term had expired, and who, having served the constitutional 
limit, was not eligible to reappointment. 

Dr. John L. Jelks, Memphis, and Dr. Victor K. Allen, Tulsa, 
will be in charge of arrangements for the meeting of the American 
Proctologic Society in Memphis May 6 and 7. 

A joint meeting of the Kentucky, Tennessee and Arkansas 
Hospital Association was held in Memphis in April. Superintend- 
ents of hospitals in Alabama and Georgia were invited to attend. 

The West Tennessee Medical and Surgical Association will 
meet in Jackson May 26 and 27, with Dr. Sam T. Parker, Jack- 
son, President of the Association, and Dr. I. A. McSwain, Paris, 
Secretary. 

Dr. Joseph Travenick, Jr., Nashville, has opened offices in the 
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~ Mothers do not forget 


to give babies their feedings, 


though they easily might 
neglect to give them an added 
antirachitic agent. 


“Clinical study reveals a high antirachitic potency. 
DRYCO produces definite healing in cases of 
moderate infantile rickets.” 


(Report of Committee on Foods of the American Medical 
Association, J.A.M.A., Vol. 98, No. 1, p. 49, Jan. 2, 1932. 


Build Your Baby Patients’ Resistance to Summer Troubles 


Through Their Food—IRRADIATED DRYCO 
PRESCRIBE 


Made from superior quality milk from which part of the butterfat 
has been removed, irradiated by the ultraviolet ray, under license 
by the Wisconsin Alumni Research Foundation (U. S. Patent No. 
1,680,818) and then dried by the “Just” Roller Process. 


COUPON 


Send for samples and new booklet: 
“Irradiated Dryco” 
The Dry Milk Co., Dept. SM, 
205 East 42nd Street 
New York, N. Y. 


ALL DRYCO IN THE HANDS OF DRUGGISTS IS IRRADIATED 
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Dependable 
Source of 
Blood-Building 


HYSICIANS realize that iron for 

blood building must be in an easily 

assimilable form associated with 
other mineral substances. They also 
know that many anemic patients cannot 
tolerate the large amount of spinach or 
other greens necessary to supply the iron 
requirements. 

A better method must be found for 
increasing the intake of usable iron and 
that method is now offered in an iron 
concentrate — 


FOOD FERRIN 


Food Ferrin contains an abundance of 
soluble iron associated with copper, the 
chlorophyll of plants and in such concen- 
trated form that a tablespoonful — the 
usual dose — supplies as much iron as a 
pound of spinach. 

Not only is Food Ferrin more effective 
than the usual iron tonics, but it is more 
acceptable — it has an agreeable taste, 
does not disturb digestion, does not in- 
jure the teeth nor cause constipation. 

For test purposes we will gladly send 
you a physician's sample of Food Ferrin 
with our compliments. 


THE BATTLE CREEK FOOD COMPANY 
Dept. SMJ-5-32, Battle Creek, Michigan 


Send me, without obligation, literature and trial 


bottle of Food Ferrin. 


Name 


Address 


Continued from page 34 


Bennie-Dillon Building for the practice of urology and urological 
surgery. 

Dr. A. B. Dancy, Jackson, was elected President-Elect of the 
Mid-South Post Graduate Medical Assembly at the last annual 
meeting in Memphis. 

Dr. R. A. Douglas, Huntington, is erecting an office next to 
Hotel Olive. 

Dr. J. S. Lyons, Rogersville, has resumed his practice after 
completing a course in surgery in Chicago and Rochester, 

Dr. J. Ralph Hamilton, formerly of Dallas, Texas, has located 
in Knoxville where he is associated with Dr. H. E. Christenberry, 

Dr. Edward H. Barksdale, Nashville, and Miss Louise Paty 
were married March 5. 

DEATHS 

Dr. Elizabeth C. Kane, Memphis, aged 55, died February 10 
in a hospital in Baltimore of carcinoma of the colon. 

Dr. William Herman Stone, Wilder, aged 45, died February 
8 of heart disease. 

Dr. James Martin Rippey, Union City, aged 73, died January 


Dr. Claude M. Kelton, Fort Lyon, aged 55, died February 13. 


TEXAS 

Bell County Medical Society has elected the following officers 
for 1932: Dr. M. W. Sherwood, President; Dr. W. J. Graber, 
Jr., Vice-President; and Dr. R. K. Harlan, Secretary-Treasurer; al! 
of Temple. 

Denton County Medical Society has elected the following offi- 
cers for 1932: Dr. M. L. Holland, President; Dr. J. H. Hicks, 
Vice-President; and Dr. L. O. Hayes, Secretary-Treasurer; all of 
Denton. 

Fannin County Medical Society has elected the following offi- 
cers for 1932: Dr. C. A. Gray, President; Dr. D. J. Saunders, 
Vice-President; and Dr. A. B. Kennedy, Secretary-Treasurer; all 
of Bonham, 

Karnes-Wilson Counties Medical Society has reelected all of 
last year’s officers for 1932, as follows: Dr. J. W. Oxford, 
Floresville, President; Dr. W. F. Hickle, Kennedy, Vice-President; 
and Dr. R. C. Youngblood, Falls City, Secretary-Treasurer. 

Wood County Medical Society has elected the following officers 
for 1932: Dr. V. E. Robbins, Quitman, President; Dr. T. B. 
Reed, Mineola, reelected Vice-President; and Dr. W. T. Black, 
Quitman, Secretary-Treasurer. 

The Seventh District Medical Society met in Austin and elected 
the following officers for 1932: Dr. Truman N. Morris, Austin, 
President; Dr. J. W. Jackson, Austin, Vice-President; and Dr. 
H. C. Perkins, Austin, Secretary-Treasurer. 

Dr. D. H. Hudgins, and Dr. P. C. Shands, both of Forney, 
have been made co-managers of the Forney Sanitarium. 

Dr. W. H. Brandau, Beaumont, was elected President of the 
Beaumont General Hospital Staff. 

Dr. A. I. Folsom, Dallas, has been elected Chairman of the 
Staff of the Baylor Hospital. 

Dr. J. Frank Clark, Abilene, is the newly elected President of 
the West Texas Baptist Hospital. 

Dr. J. R. Gillam, Mart, has been made President of the 
Chamber of Commerce of Mart. 

Annyce Wallace, has succeeded Marie Tucker, resigned, as Su- 
perintendent of the Fort Worth-Tarrant County Tuberculosis 
Hospital at Fort Worth. 

DEATHS 

Dr. John H. Bailey, Clyde, aged 61, died February 13 of inju- 
ries received in an automobile accident. 

Dr. Albert Ferdinand Beddoe, Dallas, aged 78, died January 27. 

Dr. Patrick H. Stafford, Grapeland, aged 53, died January 3! 
of pneumonia. 

Dr. William A. Jennings, Chico, aged 57, died February 12 of 
cerebral embolism. 

Dr. Edward Elmore Davis, Dallas, aged 69, died February 2 
of acute dilatation of the heart. ; 

Dr. Joseph Arnald Denman, Brackettville, aged 59, died Feb- 
ruary 12 of heart disease. 


Continued on page 38 
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Klim has been 
a “Soft-Curd” Milk 


AMERICAN 
MEDICAL 


ECENT scientific literature has stressed the advantages of 
soft-curd milks in infant feeding. CH#ll, R. L.: Archives of 
Pediatrics, July 1931, XLVIII:417) 

When you prescribe Klim, the powdered whole milk, you 
prescribe a soft-curd milk, because the casein of this standard 
dried milk is finely divided and its butter-fat is present in 
small particles. This, of course, is the natural result of the 
Merrell-Soule spray process of dehydration. 

The Klim curd therefore more closely resembles mother’s 
milk, in its characteristics, than does the average fluid milk. 
In infant feeding Klim promotes digestion and assures a higher 
degree of assimilation. Recent impartial investigations con- 
firm this fact. 


© <‘Klim showed the highest apparent digestibility—indeed the drying 
has rather the tendency of increasing the digestibility in certain cases.” 
Miyawaki et al. Jour. Dai. Sci., Jan. 1932, XV:62. 


Literature and samples on request 


THE BORDEN COMPANY 
Dept. SM5, 350 Madison Avenue, New York, N. Y. 


POWDERED WHOLE MILK 
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From the youngest 


to the oldest 


Horlick’s The Orig- 
inal Malted Milk 
offers a nutritious, 
easily digested diet. 


Some of Its Special Uses: 
In infant feeding 

For the growing child 

In malnutrition 

In weakened digestion 

For sleeplessness 

For the sick 

In convalescence 

As a light luncheon for all ages. 


HORLICK’’S, Racine, Wis. 


DIAGNOSIS 


Of 


BLOOD DISEASES 
AND INFECTION 


is materially facilitated by 
using the Schilling Methods. 


We supply for this purpose: 


Professor Schilling’s Text-Book— 


Price $10.00 


Giemsa Stain $2.00 per 50 gm. 
(Made by Dr. Hollborn of Leipzig, 
under the supervision of Prof. Giemsa) 


Schilling Counting Plates 
Schilling Hematological Outfit 


Gradwohl Laboratories 


3514 Lucas Avenue 
ST. LOUIS, MO. 


May 1932 
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Dr. James W. Hensley, Dewville, aged 67, died December 27 
1931, 

Dr. John Thomas Scott, Dalhart, aged 68, died November 13, 

Dr. Lewis Krams Beck, San Antonio, aged 53, died suddenly 
December 22, 1931. 

Dr. John Lawson Felder, San Antonio, aged 49, died January 16, 

Dr. Thomas Martin Hays, Santa Anna, aged 66, died January 
18 of heart disease. 


VIRGINIA 

The Post-Graduate Medical Society of Southern Virginia held 
its annual meeting at Lawrenceville recently and elected the 
following officers for 1932: Dr. W. W. Seward, Surry, President; 
Dr. H. C. Stoneham, Waverly, Dr. E. L. Kendig, Victoria, Vice. 
Presidents; and Dr. Philip Jacobson, Petersburg, Secretary-Treas- 
urer, 

Accomack Medical Society has elected the following officers for 
1932: Dr. James C. Doughty, Onancock, President; Dr. Ira 
Hurst, Parksley, Vice-President; and Dr. John W. Robertson, 
Onancock, Secretary-Treasurer. 

The Gill Memorial Hospital of Roanoke recently had as their 
guest Dr. Edward H. Cary, Dallas, President-Elect of the Amer- 
ican Medical Association. Dr. Cary addressed the members of 
the postgraduate class of the Gill Memorial Hospital and the 
physicians of that community. 

Tazewell County Medical Society has elected the following 
officers for 932: Dr. J. W. Shawver, Richards, President; and 
Dr. Isaac Peirce, Tazewell, Secretary. 

The Virginia Society of Oto-Laryngology and Ophthalmology 
will hold its meeting at Virginia Beach in May. Dr. Clarence 
Porter Jones, Newport News, is President; Dr. Courtney Edmond, 
Clifton Forge, Vice-President; and Dr. H. Grant Preston, Harris- 
onburg, Secretary-Treasurer. 

Dr. A. S. Lilly has resumed his practice in Richmond after a 
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.CIDOPHILUS @ULTURE 


Each season brings its own problems 
and the approach of hot weather re- 
minds the physicians that infant enter- 
ocolitis may soon be expected. 


For many years, Southern physicians 
have prescribed our Cultures in these 
cases with gratifying results. 


B. B. CULTURE and 
BACILLUS ACIDOPHILUS 
CULTURE (B. A. CULTURE) 
are readily available at our depository 

stores throughout the South. 


B. B. Culture Laboratory, Inc. 
Yonkers, New York 
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HEXYLRESORCINOL 
LUTION 


_& 


HARP & DOHM! 


Keep the dressing wet with full-strength solution 


SOUTHERN MEDICAL JOURNAL 


use this Remarkable 
Antiseptic Dressing 


EXYLRESORCINOL SOLuTION 5S. T. 

37 is especially indicated in the 

treatment of Burns and Scalds. It 
is germicidal and soothing. 

The technic is simple: Cover the 
affected area with a thin layer of 
absorbent cotton or gauze saturated 
with Hexylresorcinol Solution S. T. 
37, and bandage lightly to keep it in 
place. Keep the dressing wet with 
full-strength solution. 


AMERICA, 
MEDICAL 
ASSN 


PHARMACEUTICALS 
BIOLOGICALS 


(Liquor Hexylresorcinolis 1:1000) 


Sharp & Dohme 


In a short time the pain and burn- 
ing will subside. Leave the dressing 
on for 24 hours. Then note how dry, 
clean and relatively insensitive the 
affected area has become. 

Continue the use of the wet dress- 
ings until healing starts... usually two 
or three days. Then use dry dressings, 
simply moistening the denuded area 
with Hexylresorcinol Solution S. T. 
37 daily to prevent infection. 


HEXYLRESORCINOL 
SOLUTION S.T.37 


PHILADELPHIA 
BALTIMORE 
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In Incipient Pulmonary Tuberculosis, 
Chronic Bronchitis and allied affections 
of the respiratory tract, 


Ri GOMENOL 
CAPSULES 


Antispasmodic—Germicidal— 
Reconstructive 


The value of Gomenol Capsules in the 
treatment of diseases of the air passages 
is now definitely established! 


C. R. BARD, Inc. 


79 Madison Avenue New York 


Trademark i Trademark 
Registered Registered 


Binder and Abdominal Supporter 


Gives perfect up- 
life and is worn 
with comfort. Made 
of Cotton, Linen or 
Silk, washable as 


underwear. 


Three distinct types 
of Storm Support- 
ers — many varia- 
tions of each type. 


This Photo Shows Type “‘N” 


STORM Supporters are made for all conditions needing 
abdominal uplift. Ptosis, Hernia, Pregnancy, Obesity, 
Relaxed Sacro-Iliac, Articulations, Kidney Conditions, 
Post-Operative Support, etc. 


Each Belt Made to Order Ask for Literature 
KATHERINE L. STORM, M. D. 


Originator, Owner and Maker 
1701 Diamond St. Philadelphia 


May 1932 
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two years’ absence for study, limiting his work to internal med. 
icine. 

Dr. George H. Snead, Richmond, is taking a course of study 
at the University of Vienna. 

Dr. Benjamin E. Hunt has located temporarily at Jeffs for 
the practice of medicine. 

Dr. W. H. Batte, formerly of Penns Grove, New Jersey, has 
located at Williamson and is connected with the medical staff of 
the Norfolk and Western Railway. 

Dr. Lulu Woods Garst has resumed her work at Catawba Sana- 
torium after an absence in Baltimore, where she was taking 
special work in gastroenterology. 

Dr. James Alfred Gooch and Miss Lelie Watkins Stacy, both of 
Richmond, were married in January. 


DEATHS 
Dr. James H. A. Lofland, Melfa, aged 82, died February 29 of 
injuries received in a fall. 
Dr. Edward S. Hart, Bedford, aged 83, died February 29. 


WEST VIRGINIA 


Harrison County Medical Society has elected the following offi- 
cers for 1932: Dr. J. F. Williams, President; Dr. Harry H. 
Esker, Vice-President; Dr. Joe R. Carder, Secretary; and Dr. 
Robert C. Hood, Treasurer; all of Clarksburg. 

Lincoln-Boone Counties Medical Society, just recently organized, 
has elected the following officers for 1932: Dr. J. C. Kessler, 
Hamlin, President; Dr. A. J. Hatfield, Madison, Vice-President; 
Dr. George W. Walden, West Hamlin, Treasurer; and Dr. H. H. 
Howell, Madison, Secretary. 

Preston County Medical Society has elected the following offi- 
cers for 1932: Dr. Harold Miller, Eglon, President; Dr. E. D. 
Wise, Rowlesburg, Vice-President; and Dr. F. D. Fortney, Hope- 
mont, Secretary-Treasurer. 

Summers County Medical Society reports a 100 per cent paid 
up membership for 1932. 


DEATHS 
Dr. Joseph Edward Rader, Huntington, aged 60, died February 
26. 


Dr. Elbert F. Peters, Princeton, aged 54, died February 29. 


Classified Advertisements 


YOUNG SURGEON wishes part-time pathological appointment. 
Mayo training both branches. Interview at A.M.A. convention. 
Address L. P. W., care Journal. 


YOUNG DOCTOR, aged 38, several years’ experience, desires 
location to act as assistant in surgery. Can give good references. 
Have had some training in the East, following graduation in 
middle West. Salary or percentage basis. Available April 1 
Address B. B. K., care Journal. 


TECHNICIAN—Thoroughly trained laboratory technician with 
an A.B. degree from a Southern college desires position. Three 
years in hospital as technician; can furnish best of references. 
Address W. A., care Journal. 


ASSISTANCE OFFERED TO MEDICAL WRITERS. Research. 
Abstracts. Translations (all languages). Papers prepared from 
author’s data. Ten years’ experience with leading physicians and 
appointments on medical journals of highest standing. I employ 
no assistants; all my work is done personally and is reliable. 
Florence Annan Carpenter, 413 St. James Place, Chicago, Ill. 


DRUG AND ALCOHOL PATIENTS are humanely and suc 
cessfully treated in Glenwood Park Sanitarium, Greensboro, N. C:; 
reprints of articles mailed upon request. Address W. C. Ash- 
worth, M.D., Owner, Greensboro, N. C. 
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NITROUS OXID 
OXYGEN 
ETHYLENE 
CARBON DIOXID 
CARBON DIOXID AND 
OXYGEN MIXTURES 


TIME TELLS! 

In the last twenty years in America every so often 
some new form of anesthetic has been put on the mar- 
ket, sometimes with most startling claims. Most of 
them vanish as rapidly as they come, because they cannot 
stand the test of time. 

It was just about twenty years ago that NITROUS 
OXID AND OXYGEN first came into real use as a 
major anesthetic. Today, supplemented by ET: 
LENE and CARBON DIOXID gases, they are more 
largely consumed than ever before, and the consump- 
tion is constantly growing. THE USE OF THESE 
PRODUCTS HAS STOOD THE TEST OF TIME, 

Back of the Puritan Maid Label on each and every 
cylinder identifying the products of the Puritan Com- 
pressed Gas Corporation is the reputation of eighteen 
years in the field. For safety reasons we differentiate 
our gases with distinctive colors over the entire cylinder, 
as recommended by the resolution of the International 
Anesthesia Research Society. 

Ever read the lines, “Compiled from sources we 
believe to be correct but which we do not guarantee’”’?— 
We ABSOLUTELY guarantee our products! 

Write for your copy of our latest Booklet, ‘The 
Real Story of Oxygen for the Medical Profession’’. 
Also catalogues of Latest Oxygen Tents. 


Puritan Compressed Gas Corp. 
Sales Offices in Most Principal Cities 
General Offices, Kansas City, Mo. 


The ‘“MESCO” Laboratories 
manufacture the largest line of 
Ointments in the world. Sixty 
different kinds. We are origi- 


nators of the Professional Pack- 

age. Specify “MESCO” when 

prescribing ointments. Send 
for lists. 


MANHATTAN EYE 
SALVE COMPANY 


Louisville, Kentucky 


ORGANOTHERAPY 


can be effective only through the use of dependable endocrine products. The reputation and in- 
tegrity of the manufacturer is the physician’s only guarantee of reliability of those organothera- 
peutic products for which there is no chemical or biological assay. Every manufacturing process of all 
our products is supervised by our Analytical and Research Department. 


DESSICATED PITUITARY BODY, U.S.P. 
CORPUS LUTEUM 

CORPUS LUTEUM AMPULES 
PANCREATIN, U.S.P. 

SOLUTION OF POST-PITUITARY 


EPINEPHRIN 

EPINEPHRIN AMPULES 

SOLUTION OF EPINEPHRIN (1-1000) 
DRIED SUPRARENALS, U.S.P. 
DRIED THYROIDS, U.S.P. 


Insure potency and constancy of action by prescribing the products of 


G. W. CARNRICK CO. 


2-24 Mt. Pleasant Avenue, Newark, New Jersey 
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In PREGNANCY-Calecium 
Therapy in Food Form 


MEAD'S CEREAL 


ENRICHED WITH MINERAL AND VITAMIN CONTAINING FOODS 


Cantarow! calls attention to the fact that the demands of the fetus upon the 
mother’s store of calcium may average 0.1 Gm. daily during gestation. Blunt and 
Cowan? state that as much as 33 Gm. of calcium may be deposited in the fetus, 
too large an amount for the mother to save out of her ordinary diet. Richardson,* 
the Toveruds,* Coons, and other authorities show that both the calcium and © 
the phosphorus content of the blood tend to be low in pregnancy. Recent re- 
search indicates that even slight deficiencies may predispose to tetany, 


eclampsia, uremia, caries, and postpartum hemorrhage. 


The problem of how to supply the requisite calcium and phosphorus to 
the mother in a form that will be taken regularly and well tolerated 


is now solved with Mead’s Cereal. It is not only a 
delicious food, but it also contains 0.2211 Gm. of 
calcium and 0.1757 Gm. of phosphorus per ounce. 


FARINA 
021% 


MEAD’'S CEREAL Excels in 


MEAD’S CEREAL Supplies Calcium; 
MEAD’S VIOSTEROL Utilizes Calcium 


Mead’s Cereal added to the usual daily 
diet of the expectant mother will in most 
cases supply all the calcium and phos- 
phorus required. In a serving of 4 ounces* 
the patient receives the minimum daily 
requirement (0.45 Gm. Ca and 0.68 
Gm. P)¢ from this one food alone. And 


when Mead’s Viosterol is also administer- 
ed during the prenatal period, it becomes 
possible for the patient to utilize these 
minerals more fully. Thus by correcting 
calcium-phosphorus imbalance, the tox- 
emias of pregnancy and the danger_of 
hemorrhage can be minimized. 


1—6 Bibliography on request 


MEAD'S CEREAL Excels in Calcium 


*Mead’s Cereal may be served in such varying forms as muffins, pudding, 
mush, etc. Send for recipes and samples for your household use. 


MEAD JOHNSON & COMPANY, Evansville, Indiana—Pioneers in Vitamin Research 


Please enclose professional card when requesting samples of Mead Johnson products to cooperate in preventing their reaching unauthorized persons 
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In PREGNANCY-Caleium 
Therapy in Food Form 


MEAD'S CEREAL 


ENRICHED WITH MINERAL AND VITAMIN CONTAINING FOODS 


Cormon’ calls attention to the fact that the demands of the fetus upon the 
mother’s store of calcium may average 0.1 Gm. daily during gestation. Blunt and 
Cowan?’ state that as much as 33 Gm. of calcium may be deposited in the fetus, 
too large an amount for the mother to save out of her ordinary diet. Richardson,’ 
the Toveruds,* Coons,’ and other authorities show that both the calcium and 
the phosphorus content of the blood tend to be low in pregnancy. Recent re- 
search indicates that even slight deficiencies may predispose to tetany, 
eclampsia, uremia, caries, and postpartum hemorrhage. 

The problem of how to supply the requisite calcium and phosphorus to 
the mother in a form that will be taken regularly and well tolerated 
is now solved with Mead’s Cereal. It is not only a 
delicious food, but it also contains 0.2211 Gin. of 
calcium and 0.1757 Gm. of phosphorus per ounce. 


FARINA 
021% 


027% MEAD'S CEREAL Excels in 
MEADS CEREAL Supplies Caleium: 
MEAD‘’S VIOSTEROL Utilizes Caleium 


Mead’s Cereal added to the usual daily when Mead’s Viosterol is also administer- 
diet of the expectant mother will in most ed during the prenatal period, it becomes 
cases supply all the calcium and phos- possible for the patient to utilize these 
phorus required. In a serving of 4 ounces* minerals more fully. Thus by correcting 
the patient receives the minimum daily calcium-phosphorus imbalance, the tox- 
requirement (0.45 Gm. Ca and 0.68 emias of pregnancy and the danger_of 
Gm. P)€ from this one food alone. And hemorrhage can be minimized. 


1—6 Bibliography on request 


MEAD'S CEREAL 


MEAD’S CEREAL Excels in Calcium 
*Mead’s Cereal may be served in such varying forms as muffins, pudding, 
mush, etc. Send for recipes and samples for your household use. 


MEAD JOHNSON & COMPANY, Evansville, Indiana—Pioneers in Vitamin Research 


Please enclose professional card when requesting samples of Mead Johnson products to cooperate in preventing their reaching unauthorized persons 
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YOUR BABY AND YOUR DOCTOR 


Periodic examination of your growing 
child by your physician is not only of im- 
mediate benefit, but preserves physical - 
fitness by preventing the development of 

diseases which damage progressively 
with the passing years. In the end, it also 


“Deeds, 


Not 
Words”’ 


HOW MEAD JOHNSON . 
& COMPANY, MAKERS 
OF INFANT DIET MA- NOT ALL BABIES ARE ALIKE 
KEEPING PEDIATRIC 
CASES IN MEDICAL 
HANDS 


ferent from those of other babies, and 
in fact vary at different times. Your 
physician is the only qualified adviser 
in these matters which vitally affect 
your baby’s health and future. 


All Mead Products are advertised only to phy- 
sicians, without dosage directions, or selling 
‘literature’ accompanying packages. 


HELPING TO KEEP INFANT 
FEEDING IN MEDICAL HANDS 


VERY day, many thousands of printed slips like these here 
illustrated are distributed in all packages of Mead’s Infant Diet 
Materials and are read by mothers and fathers in every community 
and in all stations of life. There is no ulterior motive in this effort 
to educate laymen on the importance of medical advice, as no ref- 
crence is made to Mead products or their use. This is only one of 
the practical ways by which we live our creed: infant feeding and 
vitamin therapy properly belong in the hands of the 
medical profession. 


*MEAD’S VIOSTEROL, MEAD’S STANDARDIZED COD LIVER OIL, MEAD’S CEREAL, MEAD’S 
DEXTRI-MALTOSE NOS. 1, 2 AND 3, MEAD’S DEXTRI-MALTOSE WITH VITAMIN B 


Mead Johnson & Company, Evansville, Indiana, U.S.A. 


ney. 
VITAMny EXPLorr, Tlon 
Vitamin, are being *Ploite, 
‘hrouph, azing and Tadig 
Practical, every know, vi. 
Amin sPresen, ina balances digg of 
ica] ®dvicg on Vitamin, Cons, 
Sician athe, than 
‘ 
| | 


One of a series of advertisements in The Saturday Evening Post, the 
Literary Digest, and other national magazines, setting forth some 
of the accomplishments of Medical Science in the diagnosis, treat. 
ment, and prevention of disease. - PARKE, DAVIS & COMPANY. 


T the other end of your telephone 
A wire is a man who has spent years 
preparing to respond to your call for 
help—your doctor 

To qualify himself to answer your 
summons, he first acquired a sound pre- 
liminary educaton Then he spent four 
years in medical school. He passed rigid 
State examinations. He served an interne- 
ship in a hospital And he has dedicated 
his life to the practice of one of the most 
arduous and painstaking professions in 
the world. 

Whether you call your physician sud- 


denly, or make an appointment a week 
ahead of time; whether you go to his 
office or he comes to your home; whether 
your need is slight and simple, or dire 
and complicated—he brings to your aid 
the whole of man’s protective knowl- 
edge against pain and sickness, tempered 
and fitted to your individual needs by his 
personal skill and friendly understanding. 


Your doctor does not pretend to super- 
human powers. He is a highly trained 
expert, working within the limits of mod- 
ern scientific knowledge, which he in- 
terprets for your own individual benefit. 


With that knowledge, he can prevent 
some diseases which until a generation ago 
were believed unavoidable; he can cute 
or control others which not so long ago 
were almost invariably fatal. 

If we could give you only one me 
sage about your health, it would be this: 
With such help available, don’t rely upom 
the advice of well-meaning friends with 
out medical training — go to your physiciat. 
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